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@ Acrldlne derivatives. 

® There are provided compounds of the general formula (I) 




(I) 



CO 
CM 
CD 



Q. 
lU 



wherein R° represents a hydrogen or halogen atom, or a Ci-4alkyl, Ci-^alkoxy, Ci-4alkyithio, amino or nitro 
group; 

p represents 1; or when R^ represents Ci-4d(koxy may also represent 2 or 3; 

H^ represents a hydrogen or halogen atom, or a Ci -4 alky I. Ci-4alkoxy or Ci-4alkylthio group; 

R2 represents a hydrogen atom or a Ci -4 alky I group; 

A represents an oxygen or a sulphur atom, a bond or a group (CH2)iNR' (where 1 represents zero or 1 and R* 
represents a hydrogen atom or a methyl group); 

B represents a Ci-4alkylene chain optionally substituted by a hydroxy I group, except that the hydroxyl group 
and moiety A cannot be attached to tfie same carbon atom when A represents an oxygen or sulphur atom or a 
group (CH2)tNR^, or when A represents a l3ond 6 may also represent a C2-4alkenylene chain; 
R3 represents a hydrogen atom or a Ci -4 alky I group; 
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m represents 1 or 2; 

R* represents a hydrogen or a halogen atom, or a Ci -4alkyl. Ci -4alkoxy or Ci -4alkylth(o group: 
represents a hydrogen atom or a Ci-^alkoxy group; 

represents a hydrogen atom or a Ci-talkyI or Ci-*alkoxy group R^ represents a hydrogen atom or R^ and 
R' together fonm a group -(CH2)„-where n represents 1 or 2; 

represents a hydrogen atom or a Ci -iaikoxy group; 
the group 



is attached at the benzene ring 3 or 4 position relate to the carboxamide substituent. provided that when the 
group Is attached at the benzene ring 3 position then R^ must be attached at the benzene ring 6 position; 
and salts and solvates thereof. 

The novel compounds of formula (I) can sensitize multidrug-resistant cancer cells to chemotherapeutic 
agents and may be formulated for use in therapy, particularly to improve or increase the efficacy of an 
antltumour drug. 
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This Invention relates to acridlne derivatives, to processes for their preparation, to pharmaceutical 
compositions containing them, and to their medical use. In particular it relates to compounds and 
compositions which are capable of sensitizing multldrug-resistant cancer cells to chemotherapeutte agents. 

In many patients, the efficacy of cancer chemotherapy is initially poor or decreases after initial 
s treatment due to the development of resistance to anticancer drugs, l<nown as multldrug-resistance. 
Multidrug-resistance is a process whereby malignant cells become resistant to structurally diverse 
chemotherapeutic agents following treatment with a single anti-tumour drug. This acquired drug resistance 
can be a major clinical obstacle in the treatment of cancer. Some tumours are intrinsically multidrug- 
resistant, and hence do not respond to chemotherapy. 
10 It has been shown that this type of resistance can be reversed by some calcium channel bloclters such 
as nicardipine and verapamil, by antiarrhythmic agents such as amiodarone and quinidine, as well as by 
natural products such as cepharanthine. However, these compounds exert their multidrug resistant cell 
sensitizing activity only at very high doses, well above their Intrinsic toxic level, and this severely limits their 
clinical use in the field of cancer chemotherapy. 
15 A novel group of compounds has now been found which can sensitize multldrug-resistant cancer cells 
to chemotherapeutic agents at dose levels at which these novel compounds show no toxicity. 

Thus, the present invention provides a compound of formula (I): 



wherein BP represents a hydrogen or halogen atom, or a Ci-4alkyl. Ci-4alkoxy, Ci-4alkylth!o, amino or 
nitro group; 

p represents 1; or when represents Ci-4alkoxy may also represent 2 or 3: 
35 represents a hydrogen or halogen atom, or a Ci -4alkyl, Ci -4alkoxy or Ci -4alkylthio group; 
R^ represents a hydrogen atom or a Ci-4alkyl group: 

A represents an oxygen or a sulphur atom, a bond or a group (CH2)i NR^ (where 1 represents zero or 1 and 
R^ represents a hydrogen atom or a methyl group); 

B represents a Ci -4 alkylene chain optionally substituted by a hydroxyl group, except that the hydroxyl 

40 group and moiety A cannot be attached to the same carbon atom when A represents an oxygen or sulphur 
atom or a group (CH2)iNR^, or when A represents a bond B may also represent a C2-4alkenylene chain; 
R3 represents a hydrogen atom or a Ci-4alkyl group; 
m represents 1 or 2; 

R* represents a hydrogen or a halogen atom, or a Ci-4alkyl, Ci-4alkoxy or Ci-4alkylthio group; 
45 R' represents a hydrogen atom or a Ci -talkoxy group: 

R^ represents a hydrogen atom or a Ci -4 alky 1 or Ci-4alkoxy group; 

R^ represents a hydrogen atom or R^ and R^ together form a group •(CH2)n-where n represents 1 or 2; 

represents a hydrogen atom or a Ct-4alkoxy group; 
the group 



O 




so 



55 
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is attached at the benzene ring 3 or 4 position relate to the carboxamide substituent. provided that when the 
group is attached at the benzene ring 3 position then must be attached at the benzene ring 6 position: 
and salts and solvates thereof including physiologically acceptable salts and solvates thereof. 

As used herein, an alkyi group, either as such or as part of an alkoxy or alkylthio group may be a 
5 straight chain or branched chain alkyI group, for example a methyl, ethyl or prop-2-yl group. 

A halogen substituent may be a fluorine, chlorine, bromine or iodine atom. 

The group(s) R^. when other than a hydrogen atom, may be situated at the 5, 6, 7 or 8-position of the 
acridone molecule, and the group R\ when other than a hydrogen atom, may be situated at the 1, 2 or 3- 
position of the acridone molecule. 
70 Examples of the chain -A-B-CH2- include -(CH2)2-, -(CH2)3-. -(CH2)4-.-(CH2)5-, -CH2NMe(CH2)2-. 
-CH = CHCH2-, .CH2CH = CHCH2-. •CH(0H)CH2-, -0(CH2)2-. -0(CH2)3-, -OCH2CH(OH)CH2-, •NH{CH2)2-. 
-S(CH2)2- and -SCCHala-. 

A prefenred class of compounds of formula (I) is that in which represents a hydrogen or fluorine 
atom, or a Ci -♦alkoxy (e.g. methoxy) group. Ci-4alkyl (e.g. methyl) or Ci^ialkylthio (e.g methylthio) group, 
IS and R^ is a hydrogen atom. When R° represents a substituent other than a hydrogen atom, an R^ group is 
preferably situated at the 5-position of the acridone molecule. 

Another preferred class of compounds of formula (I) Is that in which R^ represents a hydrogen atom. 

When represents a hydrogen atom or a Ci -4 alky I group, preferably R^ represents a Ci -4 alky I (e.g. 
methyl) group. 

20 Yet another preferred class of compounds of formula (I) is ttiat in which R^ represents a hydrogen atom 
or a Ci-ialkoxy (e.g. methoxy) group. R^ represents a hydrogen atom or a Ci-4alkoxy (e.g. methoxy) 
group and R^ represents a hydrogen atom or a Ci -4 alkoxy (e.g methoxy) group, provided that at least one 
of R^. R^ and R^ represents a Ci -4 alkoxy (e.g. methoxy) group. A particularly preferred class of 
compounds of formula (I) is that in which R* and R^ each represent a Ct-'4alkoxy (e.g. methoxy) group and 

25 R^ represents a hydrogen atom. 

A further pretended class of compounds of formula (I) is that in which R^ represents a hydrogen atom or 
a methyl, ethyl, methoxy or ethoxy group. 

A preferred group of compounds of formula (I) is that in which m represents 1 and R^ and R^ together 
form a group *(CH2)2-. and physiologically acceptable salts and solvates thereof. 

30 A particular group of compounds of formula (I) is that of formula (la) 

O 



wherein R<* represents a hydrogen or halogen atom, or a Ct-4alkyl, Ci*-4atkoxy, Ci-4alkylthio or nitro 
45 group; 

R^ represents a hydrogen or halogen atom, or a Ci-4alkyl, Ci-4alkoxy or Ci-4alkylthio group: 
R^ represents a hydrogen atom or a Ci -4 alkyI group; 
A represents an oxygen or a sulphur atom or a bond; 
B represents an unsubstituted Ci-4alkylene chain; 
so R* and R^ each independently represents a Ci -4 alkoxy group: and physiologically acceptable salts and 
solvates thereof. 

A particularly preferred group of compounds of formula (I) Is that of formula (la) in which BP represents 
a hydrogen or fluorine atom or a Ci -4 alkoxy (e.g. methoxy) or Ci -4 alky I (e.g. methyl) group. R* and R^ 
each represent a hydrogen atom and R* and each represent a Ci-4alkoxy (e.g. methoxy) group. Such 
55 compounds in which the RP group Is situated at the 5-position of the acridone molecule are especially 
preferred. 

It is to be understood that the present invention includes all combinations of the aforementioned 
particular and preferred groups. 
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A particularly preferred compound according to the Invention Is 9.10-dlhydro-5-methoxy-9-oxo-N-[4-[2- 
(l.2.3.4-tetrahydro-6,7-dimethoxy>2-lsoquinollnyl)ethyl]phenylH-acridinecarboxamlde and physiologically 
acceptable salts and solvates thereof. 

Other preferred compounds according to the Invention are> 
s 9JO-dihydro-5-methoxy-9-oxo-N-[4-[t3-(1,2,3,4-tetrahydro-67-dimethoxy-2-isoqulnolinyl)propylJthio] 

4- dcridlnecarboxamlde; 

5- fiuoro-9J()-dihydro-9-oxo-N-t4-{[3-{1,2,3»4-tetrahydro-67-dlmethoxy-2-isoqulnollny!)propyl]thio 
acridlnecarboxamide; 

9,10-dlhydro-5-methoxy-9K)xo-N-[4-[3-(1,2»3»4-tetrahydro-67-dimethoxy-2-isoquinoHnyO 
w acridlnecarboxamide; 

9,10-dlhydro-5-methyl-9-oxo-N-I4-[[3-(1,2,3.4-tetrahydro-6J-dlmethoxy-2HSoquinolinyl)prop 
acridinecarboxamide; 

9J0-dlhydro-5-melhoxy*N*[2*methoxy-4-[3-(1.2,3.4-tetrahydro^7-dimelhoxy-2-lsoquinollnyl)propy 
9-oxo-4-acrldlnecarboxamide; 
75 9,10-djhydro-N-[2-methoxy-4-[3-(1.2,3,4-tetrahydro-67-dimethoxy-2-lsoquinolinyl)propyl]phenyl]-5-me 
oxo-4-acrldlnecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Further preferred compounds according to the invention are :- 
N-(4-(4-([(d,4KJImethoxyphenyl)methyl]methylaminolbutyl]phenylh9J0^ihydro^xo*4^ 
20 acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamlno]ethyl]phenyl]-9,10<Jihydr^^^ 
acrldinecart>oxamide; 

N-[4-(4-[((3.4-dimethoxyphenyl)methyt]methylamino]butyl]phenyl]-5-ftuoro-9.10-dihydro-9-oxo-4- 
Fcrldinecarboxamlde; 

25 N-[4-(2-[((d,4-dimethoxyphenyl)methyl]methyiamino]ethyl]phenyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
acridlnecarboxamlde; 

and physiologically acceptable salts and solvates thereof. 

Yet further preferred compounds according to the Invention are:- 
N-[4-(3*([(3,4^imethoxyphenyl)methylImethylamino]propyl]phenylh5-fluoro-9JO-dihydro-9-ox^^ 
30 acridinecarboxamide; 

N-[4-[2-(((3.4-dimethoxyphenyl)methyllmethylamlno]ethyl]phenylI-5-fluoro-9J0-dlhydro-9-oxo-4^ 
icridinecarboxamide; 

N-[4-I[3-l((3,4-dimethoxyphenyl)methyl]methylamino]propyl]thio] phenylh9,10*dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide; 
35 and physiologically acceptable salts and solvates thereof* 

Other preferred compounds according to the invention are :- 
N-[4-[[3-[I(3.4^imethoxyphenyl)methyllmethylamlnolpropyl]thlo] phenyl]-9,10-dihydro-9-oxo-4-acridinecar- 
boxamide; 

N-[4*(4-[((3,4-dimethoxyphenyl)methyl]methylamlno]butyl]phenyiHJ0HJihydro*5-met^ 

40 acridinecarboxamide; 

N-[4-I3-[[2-{3,4-dimethoxyphenyl)ethyl]methylamlno]propyl]phenyl]-9.10-dlhydro-9-oxo-4- 
icridinecarboxamide; 

N-[4-[2-([2-(3,4<Iimethoxyphenyl)ethyl]methylamino]ethoxy]phenyll-9JO-dihydro-5-melhoxy-^ 
acridinecarboxamide; 

45 N-[4-[3-[[(3.4-dlmethoxyphenyl)methylImethyiamlno]propoxy]phenyl]-9,10*dihydro*9<^xo-4- 

acridinecarboxamlde; 

N^4-t3M[(3,4<limethoxyphenyl)methylJmethylamlno]propoxylphenyll-5-fluoro-9JO*dihydro^ 
icridinecarboxamide; 

N-(4-[2-[[2-(3,4-dimethoxyphenyl)ethylImelhylamlnoJethylJphenylJ-9,10-dihydro-9K)xo^ 
50 acridinecarboxamide; 

N-[4-[5-[[(3,4-dimethoxyphenyl)methyl]methylamlno]pentyllphenyl]-5-fluoro-9,10-dlhydro-9-oxo-4- 
acridinecarboxamlde; 

N*[4-[3*[[(3.4-dimethoxyphenyl)methyl]methylamino]propyl]phenylh9JOKJihydro-9*ox^^ 
acridinecart)Oxamide; 

55 N-[4*[2-[[(3.4-dimethoxyphenyl)methyl]methylamino]ethylamino] phenyl]«9,10*dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamlde; 

N-[4-([3-[[(3.4-dlmethoxyphenyl)methylImethylamlno]propyl]tiiio] phenyll-9,10-dlhydro-5-fluoro*9-oxo^ac- 
ridinecarboxamide; 
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N-I4-[2-I[(3.4-dimethoxyphenyl)methyl]melhylamlru)]8myl]phenyl]^^ 
acridinecarboxamide; 

NH4-[2-l[{3,4-dimethoxyphenyl)methyl]methylamino]ethyl]phenylh9J0-dl^ 
acridinecarboxamide; 
6 N*[4-[3-I[(3.4-dimethoxyphenyl)methyllmethylamino]propoxy]phenyl]-9j0-dihy 
acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Yet further preferred compounds according to the invention are :- 
N-[4-I2-[[2-(3,4-dlmethoxyphenyl)ethyl]methylaminoJethy[]phenylh9J()-dihyd 
10 acridinecarboxamide; 

N-[4-[4-t[2-(3.4-dimelhoxyphenyl)ethyilmethylamino]butyl]phenylh9,10-dihydro-9-oxo^ 
acridinecarboxamide; 

N-[4'[2-n2'^4-methoxyphenyl)ethyl]m6thylamino]ethyl]phenylh9.10-dihydro*9K>x^ 
N-[4-(2-[(2-(3,4-dimethoxyphenyl)ethyllmethylamlno]ethoxylphenyl]-9,10Kllhydro-2-(m^ 
75 acridinecarboxamide: 

N-I4-[3-[[2H3»4-dimethoxyphenyl)ethyl]methylamlno]propoxy]phenyl]-9J(Wihydro-9^^ 
acridinecarboxamide; 

N-[4*[2*[[2-<4-methoxyphenyl)ethyllmethylaminoIethoxy]phenyl]-9J0Klihydro-9-oxo-4-acridin^ 
N-[4-[2-([(3.4-dimethoxyphenyl)methyl]methylamino]ethoxy]phenyi]-9,10-dihydro-9-oxo-4* 
20 acridinecarboxamide; 

N-[4-I3^[(3Adimethoxyphenyl)methyl]methylamlnolpropoxy]phenylh9.10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide; 

N-[4-[[2-([{3,4-dimelhoxyphenyl)methylImelhylamino]elhyl]thio] phenyl]-9.10-dihydro-9-oxo-4'acddinecarbox- 
amide; 

25 and physiologically acceptable salts and solvates thereof. 

Suitable physiologically acceptable salts of the compounds of formula (I) include acid addition salts 
formed with organic or inorganic acids, for example, hydrochlorides, hydrobromides. sulphates, allcyl* or 
arylsulphonates (e.g. methanesulphonates or p-toluenesulphonates), phosphates, acetates, citrates, suc- 
cinates, lactates, tartrates, fumarates and maleates. The solvates may. for example, be hydrates. 

30 Other salts which are not physiologically acceptable may be useful in the preparation of compounds of 
formula (I) and these form a further part of the invention. 

The ability of the compounds of formula (1) to sensitize muttidrug-resistant celis has been demonstrated 
in vitro in the multidrug-resistant Chinese hamster ovary cell line (described by Bech-Hansen et a!.. J Cell. 
Physiol.. 1976, 88.23-32) and the multidrug-resistant human mammary carcinoma line (described by Batist 

35 et al ., (J. Biol. Chem.. 1986. 261, 1544-1549) using an assay similar to that described by Carmichael et al., 
Cancer Research, 1987. 47. 936. 

The ability of the compounds of formula (I) to sensitize multidrug-resistant cells has also been 
demonstrated in vivo in the tumour line P388R (described by Johnson et at.. Cancer Treat. Rep.. 1978. 62, 
1535*1547). The methodology used is similar to that described by Boeich et al., Cancer Research, 199T, 

40 51, 4226^233. However, in our study the compounds were administered orally. Intravenously or In- 
traperitoneally in a single dose. 

The present invention accordingly provides a compound of formula (I) or a physiologically acceptable 
salt or solvate thereof for use in therapy, more particularly for use in the treatment of a mammal, including a 
human, which is suffering from cancer to: 

45 (a) improve or Increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, Induced or inate, of a tumour to an antitumour drug. 
The present invention also provides a method of treatment of a mammal, including a human, which is 

suffering from cancer, which method comprises administering to said mammal an effective amount of a 
50 compound of formula (I) or a physiologically acceptable salt or solvate thereof to: 

(a) improve or increase the efficacy of an antitumour drug; or 

(b) Increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate. of a tumour to an antitumour drug. 
In another aspect, the present invention provides the use of a compound of formula (1) or a 

55 physiologically acceptable salt or solvate thereof for the manufacture of a medicament for the treatment of a 
mammal, including a human, which is suffering from cancer to: 

(a) improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 
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(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour to an antitumour drug. 
It Will be appreciated that the compounds according to the present invention are administered in 
conjunction with an antitumour drug. Thus, in a further aspect, the present invention provides a product 
containing a compound of formula (1) or a physiologically acceptable salt or solvate thereof and an 
5 antitumour drug as a combined preparation for simultaneous, separate or sequential use in treating cancer, 
more particularly to: 

(a) improve or Increase the efficacy of said antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired. Induced or inate, of a tumour to an antitumour drug. 
10 Examples of suitable antitumour drugs for use In conjunction with compounds of the present Invention 

Include VInca alkaloids (e.g. vincristine, vinblastine and vinorelblne). anlhracyclines (e.g. daunorubicin. 
doxorubicin and aclarubicin), taxol and derivatives thereof (e.g. taxotere), pcdophyllotoxins (e.g. etoposide 
and VP16), mitoxantrone, actlnomycin, colchicine, gramicidine D. amsacrine or any drug having cross- 
resistance with the above drugs characterised by the so-called MDR phenotype. 
76 It will be appreciated that if administration of the two drugs is not simultaneous, the delay in 
administering the second of the active ingredients should not be such as to lose the beneficial effect of the 
combination. 

Thus, in a further aspect, the present invention provides a compound of fomnula (I) or a physiologically 
acceptable salt or solvate thereof and an anticancer drug in the presence of each other in the human or 
20 non-human animal body for use In treating cancer, more particularly to: 

(a) improve or increase the efficacy of said antitumour drug: or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or Inate. of a tumour to an antitumour drug. 
Some tumours are often intrinsically multldrug-resistant. notably colon carcinomas, renal cell carcino- 

25 mas, hepatomas and adrenocortical carcinomas. 

Other types of tumour are often initially sensitive but can become multidrug-resistant, notably 
leukaemias, lymphomas, myelomas, paedlatric tumours (e.g. neuroblastomas), sarcomas, and breast, 
ovarian and lung cancers. 

Hence the compounds of the Invention are particularly useful in the treatment of mammals, including 
30 humans, receiving chemotherapy for one of the above types of cancer. 

In using a compound of formula (I) or a physiologically acceptable salt or solvate thereof and an 
antitumour drug it may be preferable to employ the active ingredients in the form of separate pharmaceuti- 
cal formulations, although a single combined formulation can be used as demonstrated hereinafter. 
However, in the latter formulation both active ingredients must of course be stable and mutually compatible 
3S in the partteular formulation employed* 

Pharmaceutical formulations of suitable antitumour drugs and appropriate dosages and dosage rates will 
generally correspond with those one would use if administering the antitumour drug alone to treat a tumour. 

Suitable pharmaceutical formulations and appropriate dosages and dosage rates of compounds of 
formula (I) and physiologically acceptable salts and soh^ates thereof are described hereinafter. 
40 Thus, in a further aspect, the Invention provides a pharmaceutical composition which comprises a 
compound of formula (1) or a physiologically acceptable salt or solvate thereof together with one or more 
physiologically acceptable carriers or excipients. 

In another aspect, the present invention provides a pharmaceutical composition which comprises an 
active amount of a compound of formula (I) or a physiologically acceptable salt or solvate thereof for use in 
45 the treatment of a mammal which is suffering from cancer, to: 

(a) Improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour to an antitumour drug. 
The compounds according to the invention may be formulated for oral, buccal, parenteral or rectal 

50 administration, of which oral and parenteral are preferred. 

For oral administration, the pharmaceutical compositions may take the form of, for example, tablets or 
capsules prepared by conventional means with pharmaceutlcally acceptable excipients such as binding 
agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose): fillers (e.g. 
lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium stearate. tale 

55 or silica); disintegrants (e.g. sodium lauryl sulphate or sodium starch glycolate). The tablets may be coated 
by methods well known in the art. Liquid preparations for oral administration may take the form of, for 
example, solutions, syrups or suspensions, or they may presented as a dry product for constitution with 
water or other suitable vehicle before use. Such liquid preparations may be prepared by conventional 
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means with pharmaceutically acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose 
derivatives or hydrogenated edible fats): emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles 
(e.g. almond oil. oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or 
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts, flavouring, 
5 colouring and sweetening agents as appropriate. 

Preparations for oral administration may be suitably formulated to give controlled release of the active 
compound. 

For buccal administration the compositions may take the form of tablets or lozenges formulated in 
conventional manner. 

10 The compounds of the invention may be formulated for parenteral administration by bolus injection or 
continuous infusion. Formulations for injection may be presented in unit dosage form e.g. in ampoules or in 
multi-dose containers* with an added preservative. The compositions may take such forms as suspensions, 
solutions or emulsions in oily, aqueous or alcoholic vehicles, and may contain formulatory agents such as 
suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient may be in powder form 
75 for constitution with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 

The compounds of the invention may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g. containing conventional suppository bases such as cocoa butter or other glycerides. 

A proposed daily dose of the compounds of the invention for administration to a human (of approxi- 
mately 70kg body weight) is about lOmg to lOOOmg, more preferably about 25mg to SOOmg. It will be 
20 appreciated that it may be necessary to make routine variations to the dosage, depending on the age and 
condition of the patient, and the route of administration. For example, a daily dose of about Img/kg may be 
appropriate for administration to a human by infusion. The daily dose may b9 given as a single unit or as 
two or more subunits administered after appropriate time intervals. 

Compounds of general formula (I) and physiologically acceptable salts and solvates thereof may be 
25 prepared by the general methods outlined hereinafter. In the following description, the groups to R^, m. 
p, A and B are as defined for compounds of formula (I) unless othenvise specified. 

Thus according to a first general process (A), a compound of formula (I) may be prepared by reacting a 
compound of formula (II): 



35 




with a compound of formula (III) 

40 



45 




The reaction may be effected using a coupling reagent standardly used in peptide synthesis, such as 
so dicyclohexylcarbodiimide (optionally in the presence of 1 -hydroxybenzotriazole), diphenylphosphoryl azide 
or N.N'- carbonyldiimidazole. The reaction may be conveniently effected in an inert solvent such as an ether 
(e.g^letrahydrofuran). a halogenated hydrocarbon (e.g. dichloromethane). an amide (e.g. dimethylfor- 
mamide) or a ketone (e.g. acetone), and at a temperature of, for example, -10 to + lOO^C, more preferably 
at about room temperature. 

55 According to another general process (B), a compound of formula (I) may be prepared by reacting a 
compound of formula (IV): 
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10 



com-J~\ 

\4>^A-B-CH2-^ 



av) 



wherein Q represents a halogen (e.g. bromine) atom, with a compound of formula (V): 



>6 



20 



H N (CH^.— ^~~y_R< 



(V) 



or a salt thereof. The reaction may be effected in the presence of an acid acceptor such as an alkali metal 
carbonate (e.g. potassium carbonate), in the presence or absence of a solvent, at an elevated temperature 
25 (e.g. 50 to 120* C). Suitable solvents include ketones (e.g. acetone, methylethylketone or methylisopropyl- 
ketone) and alcohols (e.g. ethanol or Isopropanol). 

Compounds of formula (III) in which A represents an oxygen atom or a bond may be prepared by the 
reduction of a compound of formula (VI): 



30 



35 



^6 A — B— CON— (CH^„_^^^^r4 

R' 



(VD 



(in which A is an oxygen atom or a bond) with a suitable reducing agent such as lithium aluminium hydride 
in an inert solvent such as an ether (e.g. tetrahydrofuran) at an elevated temperature. 
40 Compounds of formula (Vi) may be prepared by the reductkm of a compound of formula (VII): 




(vn) 



so by catalytic hydrogenation, for example using hydrogen in the presence of a noble metal catalyst (e.g. 
palladium). The catalyst may be supported on. for example, charcoal. The hydrogenation may be effected in 
a solvent such as an alcohol (e.g. ethanol), and conveniently at a temperature in the range of 20^ to 100^ C 
(e.g. 20^ to 50^ C) and atmospheric pressure. Alternatively, the reduction may be effected using iron and 
concentrated hydrochloric acid at an elevated temperature (e.g. reflux). This alternative reduction procedure 

55 leaves any double bond present in the compound of formula (VII) intact. 

Compounds of formula (VII) may be prepared by the reaction of a compound of formula (VIII): 
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or an activated derivative thereof, with a compound of formula (V) as defined previously or a salt thereof, 
optionally in the presence of a base such as an organic base (e.g. triethylamine or N,N- 
diisopropylethylamine) or an inorganic base such as an alkali metal carbonate (e.g. potassium carbonate)'or 
JO hydrogen carbonate (e.g. sodium hydrogen carbonate). 

When the free acid (Vlll) is reacted with the amine (V)« coupling reagents and conditions described in 
process (A) for the reaction of a compound of formula (II) with a compound of formula (III) may be used. 

When an activated derivative of a compound of formula (Vltl) is used, this may be, for example, an acid 
halide (e.g. an acid chloride), prepared by reacting the free acid (Vlll) with a halogenating reagent (e.g. 
15 thionyi chloride). This activated derivative of a compound of formula (Vlll) may be reacted with a compound 
of formula (V) in a solvent such as acetone in the presence of a base such as sodium hydrogen carbonate. 

Compounds of formula (Vlll) wherein A represents a fciond may be prepared by the nitration of a 
compound of formula (IX): 




25 

with nitric acid. 

Compounds of fonmula (Vlll) wherein A represents a bond and B represents a group •CHsCH- may 
conveniently be prepared by the hydrolysis of a compound of formula (X): 



30 



CH = CHCOjR 



(X) 



35 

where fV^ represents a Ci-4alkyl group. The hydrolysis may be effected using conventional methods, for 
example, by using sodium hydroxide in aqueous ethanol. 

Compounds of formula (X) may be prepared by the reaction of a compound of formula (XI): 



40 




45 

where R^^ represents a hydrogen atom or a Ci-«alkyl, Ct-^alkoxy or hydroxy I group, with a compound of 
formula (XII): 

Ph3P=CHC02R'** (XII) 

so 

where is as defined previously, in an Inert solvent such as a hydrocarbon (e.g. toluene) and at an 
elevated temperature. For the preparation of a compound of formula (X) wherein R^ represents a 
Ci-4alkoxy group from a compound of formula (XI) wherein R^* represents a hydroxyl group, the above 
reaction is followed by alkylation of the hydroxyl group using, for example, an alkyi halide. 
55 Compounds of formula (Vlll) wherein A represents an oxygen atom may be prepared by the hydrolysis 
of a compound of formula (XIII): 
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wherein is as defined above. The hydrolysis may be effected using conventional methods, for example, 
by using sodium hydroxide in aqueous ethanoL 

Compounds of formula (XIII) may be prepared by the reaction of a compound of formula PCIV): 

10 

L B 002 R^o (XIV) 



wherein L represents a halogen (e.g. bromine) atom, with a nitrophenol derivative in the presence of an 
alkali metal carbonate (e.g. potassium carbonate), in a solvent such as acetone. 
75 Compounds of formula (111) wherein A represents an oxygen or sulphur atom or a bond may also be 
prepared by the reduction of a compound of formula (XV): 



20 




(XV) 



25 

(where A is an oxygen or sulphur atom or a bond) using the conditions described above for the reduction of 
a compound of formula (VII). 

Compounds of formula (XV) may be prepared by heating a compound of formula (XVI): 




(XVI) 



(wherein Q represents a halogen (e.g. bromine) atom and A is an oxygen or sulphur atom or a bond), with a 
compound of formula (V) as defined above under the conditions described in process (6) above. 

Compounds of formula (XVI) wherein A represents an oxygen or a sulphur atom may be prepared by 
40 the reaction of a compound of formula (XVII): 



45 




(XVH) 



wherein A represents an oxygen or a sulphur atom, with a dihaloalkane Q-B-CH2-Q in the presence of a 
suitable base such as an alkali metal carbonate (e.g. potassium carbonate). 
50 Compounds of formula (XVI) wherein A represents a bond may be prepared by the reaction of a 
compound of formula (XVIII): 




(XVIII) 
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with an halogenating reagent such as phosphorus tribromide. 

Compounds of formula (XVIII) may be prepared by the reduction of a compound of formula (XIX): 



6 




(XIX) 



90 

with a suitable reducing agent such as diborane. 

Compounds of formula (XiX) may be prepared by subjecting a compound of formula (XX): 



95 




(XX) 



wherein Q represents a halogen (e.g. chlorine) atom to one or more successive Amdt-Eistert syntheses (i.e. 
reaction with diazomethane followed by treatment with, for example, silver oxide and water). 

It will be appreciated by one skilled in the art that compounds of formula (XIX) in which B represents an 
unsubstituted C2-4alkylene chain may also be prepared by subjecting a compound of formula (XXI): 



30 




(XXI) 



to a Wittig reaction with a suitable phosphoms ylid (e.g. Ph3P-CH(CH2)30H) followed by reduction of the 
double bond with a suitable reducing agent such as diborane, and oxidation of the primary alcohol to a 
carboxylic add with a suitable oxidising agent such as chromium (VI) oxide. 
35 Compounds of formula (ill) wherein A represents a group (CH2)iNR9 may be prepared by the reduction 
of a compound of formula (XXII): 



40 




(in which is a bond or a Ci-aalkylene chain optionally substituted by a hydroxyl group) with a suitable 
reducing agent such as lithium aluminium hydride in an inert solvent such as an ether (e.g. tetrahydrofuran) 
at an elevated temperature. 

Compounds of formula (XXII) may be prepared by the reduction of a compound of formula pocill): 



55 




(xxni) 
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16 



20 



25 



30 



by catalytic hydrogenation, for example as described above for preparing compounds of formula (VI). 
Compounds of formula PCXIII) may be prepared by the reaction of a compound of formula (XXIV): 



NO 



(CH2)iNR^C0 — b'CH2 — Q (XXIV) 



w [wherein Q represents a halogen (e.g. chlorine) atom] with a compound of formula (V) as defined previously 
under the conditions described above in process (B). 

Compounds of formula (IV) may be prepared by the reaction of a compound of formula (II) as defined 
previously, with a compound of formula (XXV): 



HjN- 

(XXV) 



wherein Q represents a halogen (e.g. bromine) atom, under the conditions described In process (A) above 
for the reaction of a compound of formula (II) with a compound of formula (III). 

Compounds of formula (V) wherein represents a Ci-4alkyl group may be prepared by reacting a 
compound of formula (XXVI): 



H2N-(CHJ^ 




(XXVI) 



with benzaldehyde, followed by a Ci-ialkyI hallde. Hydrolysis of the resultant quaternary salt followed by 
35 treatment with dilute sodium hydroxide solution gives a compound of formula (V) wherein represents a 
Ci-4alkyl group. 

It is to be understood that the general procedures above may be used to provide a compound of 
fomiula (I) in which B contains a hydroxyl substituent. However, it may be preferable to reduce an 
intermediate in which B contains an oxo group to provide the desired intermediate in which B contains a 
40 hydroxyl substituent at an appropriate stage In the overall procedure. 

Intermediates of formulae (III). (IV). (VI), (VII). (VIII). (X). (XIII). (XV). (XVI). (XVIII). (XIX). (XXII) and pOCIII) 
are novel compounds and represent a further aspect of the present invention. 

Compounds of formula (II) are either known, or may be prepared by conventional methods, such as 
those described by G.W.Rewcastle and W.A.Denny in Synth . Commun., 1985, 217-222. 
45 Compounds of formulae (V). (IX). p(l). (XII), (XIV), PCVII), poc), (XXI). PCXIV) and (XXVI) are either known, 
or may be prepared by conventional methods. 

Compounds of formula (XXV) are either known or may be prepared by conventional methods. Thus, for 
example, compounds of formula (XXV) wherein A represents an oxygen atom may be prepared by the 
reaction of a 4*acetamidophenol derivative with a dihaloalkane Q-BCH2-Q, followed by acid hydrolysis 
50 using, for example, dilute hydrochloric acid. 

Where it is desired to isolate a compound of the invention as a salt, for example a physiologically 
acceptable salt, this may be achieved by reacting the compound of formula (I) in the form of the free base 
with an appropriate acid, preferably with an equivalent amount, in a suitable solvent such as an alcohol (e.g. 
ethanol or methanol), an aqueous alcohol (e.g. aqueous ethanol). a halogenated hydrocarbon (e.g. dich- 
55 loromethane), an ester (e.g. ethyl acetate) or an ether (e.g. tetrahydrofuran), or a mixture of two or more of 
such solvents. 

Physiologically acceptable salts may also be prepared from other salts, including other physiologically 
acceptable salts, of the compound of formula (I) using conventional methods. 
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It will be appreciated that within the alxjve multi-stage processes, the various methods described for the 
introduction of the desired groups required in the final product may be performed in sequences different 
from those described. The sequence of the reactions in multi-stage processes should of course be chosen 
so that the reaction conditions used do not affect groups in the molecule which are desired in the final 
5 product. 

The invention is further illustrated by the following Intermediates and Examples which are not intended 
to limit the invention in any way. All temperatures are in ^C. NMR spectra were obtained for dilute 
solutions In ODCI3 unless othenwise stated. Solvents were dried, where indicated, over sodium sulphate. 
Silica gel used for column chromatography was Merck 60, 230-400 mesh. The following abbreviatons are 
10 used; THF - tetrahydrofuran; DMF - dimethylformamide. 

Intermediate 1 

(a) 1.2.3,4-Tetrahydro-6,7-dlmethoxy-2-[3-(4-nitrophenoxy)propyl] isoquinoline 

15 

A mixture of 1-(3-bromopropoxy)-4-nltrobenzene (lOg), 1.2.3»4-tetrahydro-6,7-dimethoxylsoquinoline hy- 
drochloride (8.8g) and potassium carbonate (10.6g) in DMF (100ml) was heated at for 16h. The 
mixture was then filtered and the filtrate evaporated. The residue was taken up in water and extracted with 
dichtoromethane. The organic layer was washed with water, dried, and evaporated to give an oil which 
20 crystallised in ether to give the title compound (1 1.3g), m.p. 100^. 

The folbwing compounds were prepared in a similar manner to Intermediate 1(a): 

(b) 1,2,3,4-TetrahydrO'6,7-dimethoxy-2-[3-[(4-nitrophenyl)thio)propyl]isoquinoitne 

25 The title compound (5.3g) was obtained as an oil (which subsequently crystallised) from 1-[(3- 
bromopropyQthtoH-nitrobenzene (7.0g) and 1,2.3.4-tetrahydro-6,7-dimethoxylsoquinoline hydrochloride 
(5.8g). 

NMR includes d 4.05(6H.s, 2 x OCHd). 

30 (c) l.2,3.4-Tetrahydro-6.7-dimethoxy-2-[2-(4-nitrophenyl)ethyl]-isoquinoline 

The title compound (16g) was obtained as a solid from 1-(2-bromoethyl)-4-nitrobenzene (lOg) and 
1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline (10.9g). M.p. 118°. 
NMR includes d 3.9 (6H,s. 2 x OCH3). 

35 

(d) 1,2,3,4-TetrahydrO'67-dimethoxy-2-[4-(4-nitrophenyl)butyll'isoquinoline 

The title compound (12.6g) was obtained as an oil from 1-(4-bromobutyl)*4-nitrobenzene (12.5g) and 
1.2.3,4-tetrahydro-6,7-dimethoxyisoquinoline hydrochloride (11 .1g). The product was purified by column 
40 chromatography eluting with dichloromethane:methanol (99:1). 
NMR includes d 3,85 (6H,s, 2 x OCH3). 

Intermediate 2 

45 (a) 4-[3-(1,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propoxy] benzenamine 

A solution of Intermediate 1(a) (16g) in ethanol {200ml) was hydrogenated at room temperature and 
atmospheric pressure in the presence of 10% palladium on carbon (1.6g). After hydrogen absorption was 
completed, the catalyst was filtered off and the solution was concentrated to give the title compound (14.7g) 
50 as an oil which crystallised in hexane, m.p. 100^. 

(b) 4-|[3-(1 ,2,3.4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl) propyllthio]benzenamine 

Intermediate 1(b) (5.3g) was dissolved in a mixture of methanol and concentrated hydrochloric acid 
55 (5ml) at room temperature with stirring. Iron powder (3.eg) was then added porticnwise, and the mixture was 
heated under reflux for 1.5h. The mixture was then cooled, poured onto ice. basified with sodium hydroxide 
and extracted with ethyl acetate. The organic layer was washed with water, dried and evaporated to give the 
title compound (4.35g) as an oil. 
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IR: Freq NH2: 3350cm-\ 

(c) 4-[2-(1,2,3,4-Tetrahydro-67'dimemoxy-2-isoquinolinyl)ethyl]-b9nzenamine 

s Intermediate 1(c) (14g) was reduced according to tlie method of Intermediate 2(b) to give the title 
compound (12g) as a solid, m.p. 120^* 

(d) 4>I4-(1.2.3.4-Tetrahydro-6.7'dimethoxy-2-isoquinolinyl)butylhbenzenamlne 

10 Intermediate 1(d) (8.5g) was reduced according to the method of Intermediate 2(a). The product was 
purified by column chromatography eluting with dichloromethane: methanol (99:1) to give the title com* 
pound (4.3g) as an oil which solidified. 
IR: Freq NHj: 3350 cm-'. 

IS Intermediate 3 

(a) 1 ,2,3,4-Tetrahydro-67-dimethoxy'2-[(4-nitrophenoxy)acety I] isoquinoline 

A mixture of (4-nitrophenoxy)3cetic acid (50g) and thionyl chloride (150ml) was heated under reflux for 
20 3h. The solution was concentrated and then coevaporated with benzene to give 4-nitrophenoxyacetyl 
chloride as a solid. A solution of this solid (9.4g) in acetone (100ml) was added dropwise to a stirred mixture 
of 1«2,3,4*tetrahydro-6.7-dimethoxyisoquinoline hydrochloride (lOg) and sodium hydrogen carbonate (9g) in 
acetone (100ml) at (fi. Stirring was continued at room temperature for 16h. the mixture was then filtered, 
and the filtrate was concentrated. The residue was treated with water and extracted with dichloromethane. 
25 The organic layer was washed with water, dried and concentrated to give the title compound (6.6g) as an 
oil. 

IR: Freq CO: 1650cm~^ 

The following compound was prepared in a similar manner to Intermediate 3(a). 

30 (b) 1 A3,4»Tetrahydro*6>7«dlmethoxy*2*[3*(4«nitrophenyl)*1 -oxopropyllisoquinoline 

The title compound (12.3g) was obtained as a solid, m.p. 134^ from 4-nltrobenzenepropanoIc acid 
(9.75g) and 1.2.3,4-tetrahydro-6,7-dimethoxyisoquinoline (11. 6g). 

35 Intermediate 4 

(a) 2-[(4-Amlnophenoxy)acetyl]-1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline 

Intermediate 3(a) (6.6g) was dissolved In a mixture of methanol (100ml) and concentrated hydrochloric 
40 acid (50ml) at room temperature with stirring. Iron powder (5g) was then added portionwise and the mixture 
was heated under reflux for 3h. The mixture was then cooled, poured onto ice, basified with sodium 
hydroxide and extracted with ethyl acetate. The organic layer was washed with water, dried and evaporated 
to give the title compound (4g) as an oil. 
IR: Freq NHz: 3360cm-\ 

45 

(b) 2'[3'(4-Amlnophenyl)-1-oxopropyl]'1,2>3,4-tetrahydrO'6.7-dimethoxyisoquinoline 

A solution of Intermediate 3(b) (12g) in a mixture of ethanohdtoxan (18ml: 5:1) was hydrogenated at 
room temperature and atmospheric pressure in the presence of 10% palladium on carbon (l«2g). After 
50 hydrogen absorption was completed, the catalyst was filtered off and the solution was concentrated to give 
the title compound (1 1g) as a solid. 
IR: Freq NH2: 3360cm-i 
Freq CO: 1650cm-^ 

55 Intennediate 5 

(a) 4-[2-(1,2,3,4-Tetrahydro-6.7-dimethoxy-2-isoquinollnyl)ethoxyl benzenamine 
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A solution of Intermediate 4(a) (4g) in THF (50ml) was added dropwise to a stirred suspension of lithium 
aluminium hydride (1.8g) in THF (20ml) at room temperature, and the mixture was heated under reflux for 
3h. Water was added carefully to the cooled mixture which was then filtered, washed with THF, evaporated 
and extracted with dichloromethane. The organic layer was dried and evaporated to give the title compound 
s (1 .5g) as an oil. 

IR: Freq NH2: 3350cm-'. 

The following compound was prepared in a similar manner to Intermediate 5(a): 
(b) 4-[3>(1^.3,4-Tetrahydro-6,7-dimethoxy''2Hsoquinoiinyl)propyl] benzenamine 

10 

The title compound (8.6g) was obtained as a solid, m.p. 138^. by the reduction of Intermediate 4(b) 
(II9). 

Intermediate 6 

15 

(a) 1 -(3-Bromopropoxy)-3'methoxy-4-nitrobenzene 

A mixture of Intermediate 18 (2.4g). 1,3-dibromopropane (7.5ml) and potassium carbonate (2.2g) in OMF 
(30ml) was stirred at room temperature for 24h. The mixture was filtered and the filtrate was evaporated to 
20 dryness. The residue was treated with water and extracted with dichloromethane. The organic extract was 
then washed with 5% sodium hydroxide solution and brine, dried and concentrated in vacuo to give the title 
compound (3.5g) as an oil. 

NMR includes d 2.3 (2H.m.CH2). 3.6 (2H.t.CH2Br). 3.8 (3H.S.OCH3). 4.1 (2H.t. CH2O). 
The following compounds were prepared in a similar manner to Intermediate 6(a): 

25 

(b) 1 -(3«Bromopropoxy)-3'methy l-4-nitrobenzene 

The title compound (33g) was obtained as an oil from 3-methyl-4-nitrophenol (25g) and 1,3- 
dibromopropane (83ml). 
30 NMR includes d 2.3 (2H.m,CH2), 2.5 (3H.s,CH3), 3.6 (2H.t.CH2Br), 4.1 (2H4.OCH2). 

(c) H3«Bromopropoxy)-3'ethyl-4-nitrobenzene 

The title compound was obtained from 3-ethyl-4-nitrophenol and 1 »3-dibromopropane. NMR includes d 
36 1.23 (t.3H,CH3-CH2-). 2.2 (m.2H.CH2-CH2-CH2). 2.8 (q,2H,CH2-CH3), 3.5 (t,2H,CH2Br). 4.1 (t,2H,0-CH2-), 6.6 
(m.2H.Ar). 7.8 (d.2H.Ar). 

Intermediate 7 

40 (a) 1,2,3,4-Tetrahydro«6,7'dimethoxy'2'[3-(3-methoxy-4-nitrophenoxy)propyl]isoquinoline 

A mixture of Intermediate 6(a) (0.7g). 1.2.3.4-tetrahydro-6,7-dimethoxyisoquinoline (0.4g) and potassium 
carbonate (0.36g) in DMF (25ml) was heated at 60^ for 16h. The mixture was filtered and the filtrate was 
evaporated. The residue was treated with water and extracted with dichloromethane. The organic layer was 
45 dried, concentrated* and the resultant residue was purified by column chromatography eluting with 
dlchloromethane:methanol (99:1) to give the title compound (0.64g) as an oil. 
NMR includes d 3.8 (9H.28. 3 x OCHs). 

The following compound was prepared in a similar manner to Intermediate 7(a): 

so (b) 1,2,3,4-Tetrahydro-e,7-dimethQxy-2-I3-(3-methyl-4»nltrophenoxy)propyllisoqulnoline 

The title compound (5.3g) was obtained as an oil from Intermediate 6(b) (5.7g) and 1,2,3,4- tetrahydro* 
6.7-dimethoxyisoquinoline (4.0g). 
NMR includes d 2.5 (3H.s,CH3). 3.8 (6H,s, 2 x OCHs) 

65 

Intermediate 8 

(a) 2'Methoxy-4-[3-(1.2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)propoxy]ijenzenamine 
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A soJution of Intermediate 7(a) (0.64g) in ethanol (25ml) was hydrogenated at room temperature and 
atmospheric pressure In the presence of 10% palladium on carbon (60mg). After hydrogen absorption was 
completed, the catalyst was filtered off and the solution was concentrated in vacuo to give the title 
compound (0.4g) as a solid, 
s NMR includes d 3.8 (9H,s, 3 x OCH3), 3.0 (2H.bs.NH2), 

The following compound was prepared in a similar manner to Intermediate 8(a): 

(b) 2-Methyi-4-[3-(1.2,3.4'tetrahydro«6.7-dimethoxy«2-isoquinolinyi)propoxy]benzenamine 

10 The title compound (4.8g) was obtained as an oil (which subsequently crystallised) from Intermediate 7- 
(b)(5.3g). 

Nf^R includes d 2.1 (3H.s,CH3), 3.8 (6H. s, 2 x OCHa). 
Intermediate 9 

(a) 3«Methyl*4'nitroben2eneacetic acid 

3-Methyl-4-nitrobenzoyl chloride (lOg) in ether (100ml) was added dropwise to a solution of dia- 
zomethane (prepared from 30g of N-methyl-N-nitroso-p-toluene sulphonamide) at 0^. The reaction mixture 
20 was stirred at room temperature for 3h and then concentrated in vacuo to give the dtazo ketone as a solid. 
This diazo ketone In dioxan (lOOmI) was then added dropwise to a solution of silver oxide In water 
(prepared from silver nitrate (20g) and dilute sodium hydroxide {100ml)). The mixture was stirred at 75-80° 
for 3.5h and filtered. The filtrate was diluted with water, actdifted with a solution of nitric acid and the 
product was extracted with hot diisopropyl ether, treated with brine and concentrated in vacuo to give the 
25 title compound (6g) as a solid, m.p. 95^. 

In the same way, the following compound was prepared: 

(b) 3-Methoxy'4'nitroben2eneacetic acid , m.p. 130-131°. 
30 From 3-methoxy-4-nltrot>enzoyl chloride. 

Intermediate 10 

Ethyl 3-(3-hydroxy-4-nitrophenyl)-2-propenoate 

35 

To a solution of 3'hydroxy-4-nitrob6nzaldehyde (5g) in toluene (50ml) was added carbethox- 
ymethylenetriphenylphosphorane (8.96g), and the mixture was heated under reflux for 2h. The mixture was 
then concentrated and the residue was purified by column chromatography eluting with cyclohexane:ethyl 
acetate (6:4) to give the title compound (6.2g) as a solid, m.p. 95^. 

40 

Intermediate 1 1 

Ethyl 3>(3-methoxy*4*nitrophenyl)*2-propenoate 

45 To a solution of Intermediate 10 (5.88g) in DMF (50ml) was added potassium carbonate (4.4g) and 
methyl iodide (4ml). The mixture was stirred at room temperature for 2h and then concentrated in vacuo. 
The residue was treated with water and extracted with dichtoromethane. The organic extract was dried and 
concentrated to give the title compound (6.2g) as a solid, m.p. 130°. 

so Intermediate 12 

3-(3-Methoxy-4-nitrophenyl)-2-propenoic add 

To a suspension of Intermediate 11 (6.2g) in ethanol (50ml) was added a solution of IN sodium 
65 hydroxide (50ml). The mixture was heated under reflux for 1h and then poured onto cracked ice. A solution 
of IN hydrochloric acid (60ml) was added and the precipitate was filtered off to give the title compound (4g) 
as a solid, NMR (DMSO-dfi) includes d 3.95 (3H,s.0CH3). 
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Intermediate 13 

3'(3»Ethoxy-4-nitrophenyl>'2«propenoic acid 

Using reactions simiiar to tliose described in Intermediates 11 and 12. the title compound (3.1g) was 
obtained as a solid, m.p. 272°. from Intermediate 10 (4.0g). ethyl Iodide (4ml) and potassium carbonate 
(2.6g). followed by saponification of the ester function. 

Intermediate 14 

(a) 1.2,3,4-Tetrahydro^,7'dimethoxy-2-[3-(3-methoxy4«nitrophenyl)-1-oxo-2-propenyl]i8oquinoline 

A mixture of intermediate 12 (4.9g) and 1 -hydroxy benzotriazole (2.95g) in DMF (100ml) was stirred at 
room temperature for 10 min. 1 ,2,3,4-Tetrahydro-6,7 dimethoxy-isoquinollne (5g) was added, followed by 
dicyclohexylcarbodiimide (4.52g) and the mixture was stirred at room temperature for 16h and tiien filtered. 
The filtrate was concentrated In vacuo , treated with dilute hydrochloric add. then dilute sodium hydroxide 
solution and extracted with dichloromethane. The organic extract was dried, concentrated in vacuo , and the 
residue was purified by column chromatography eluting firstly with ethyl acetatexyclohexane (4:6). then 
with ethyl acetate to give the title compound which was crystallised from ethyl acetate/ether and obtained as 
crystals (6.5g). 

NMR includes d 3.85 (6H.s, 2 x OCH3). 3.95 (3H,8.0CH3). 

The following compounds were prepared in a similar manner to Intermediate 14(a): 

(b) 2-[3-(3-Ethoxy-4-nitrophenyl)-1 -oxo-2-propenyl]'1 ,2,3,4-tetrahydro-6,7-dimethoxyi8oquinoline 

The title compound (5.3g) was obtained as a solid, m.p. 152^ from Intermediate 13 (3.0g) and 1,2.3,4* 
tetrahydro-6,7-dlmethoxyi$oquinoline (2.5g). 

(c) 1.2.3.4>Tetrahydro-6.7«dimethoxy-2-[(3-metfiyM-nitrophenyl)acetyl]isoquinoline 

The title compound (2.8g) was obtained as an oil from Intermediate 9(a) (1.8g) and 1.2,3,4-tetrahydro- 
6.7*dimethoxy* isoquinoline (1 .9g). 
IR: Freq CO: 1650cm-\ 

Intermediate 15 

(a) 2-[3-(4-Amino-3-methoxypheny l)-1 -oxopropyl]-1 .2.3,4>tetrahydro«6,7>dimethoxy isoquinoline 

A solution of Intermediate 14(a) (6.5g) in methanol/ethyl acetate (1:1; 100ml) was hydrogenated at room 
temperature and atmospheric pressure In the presence of 10% palladium on carbon (0.3g). After hydrogen 
absorption was completed, the catalyst was filtered off and the solution was concentrated in vacuo to give 
the title compound (6g) as an oil. 
NMR includes d 3.8 (9H,s. 3 x OCH3). 

The following compounds were prepared In a similar manner to Intermediate 15(a): 

(b) 2>[3-(4'Amino-3-ethoxyphenyl)'1 -oxopropyl]-1 .2.3,4-tetrahydro-6,7-dimethoxyl$oquinoline 

The titie compound (4.5g) was obtained as an oil from Intermediate 14(b) (5.3g). 
IR: Freq CO: 1640cm-^ 
Freq NH2: 3450cm-\ 

(c) 2'[(4>Amlno*3>methylphenyl)acetyll'1,2.3,4'tetrahydrO'6,7-dimetiioxyisoquinoline 

The titie compound (2.4g) was obtained as an oil from Intermediate 14(c) (2.8g). 
IR: Freq CO: 1650cm~» 

Freq NH2: 3340-3440cm-'. 

Intermediate 16 
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(a) 2'Methoxy-4>[3-(1«2.3.4-tetrahydr(>'67'^imethoxy'2«isoquinolinyl)propyl^ 

A solution of Intermediate 15(a) (6g) in THF (30ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (1»84g) in THF (50mi) at room temperature, and the mixture was heated under 
5 reflux for 2h. Water was carefully added to the cooled mixture which was then filtered. The filtrate was 
concentrated in vacuo , treated with water and extracted with dtchloromethane. The organic layer was dried 
and concentrated in vacuo to give the title compound (4^g) as an oil. 
IR: Freq NH2: 3340-3440cm-'. 

The following compounds were prepared in a similar manner to Intermediate 16(a): 

10 

(b) 2-Ethoxy>4-[3-(1,2,3.4-tetrahydro-6,7-dimethoxy'>2*isoqumolinyl)propyllbenzenamine 

The title compound (2.5g) was obtained as an oil from Intermediate 15(b) (4.5g). 
IH: Freq NH?: 3340-3440cm-'. 

15 

(c) 2-Methyi'4-[2-(1^2,3,4«tetrahydrO'6.7Klimethoxy-2-lsoqulnolinyl)ethyl]benzenamine 

The title compound (1.7g) was obtained as a solid, m.p. 105^, from Intermediate 15(c) (2.4g). 
20 Intermediate 17 

3-Chtoro 4'nitrophenol 

Concentrated nitric acid (10ml) in acetic acid (30ml) was added dropwise to a cooled solution of 3- 
25 chlorophenol (10g) in acetic acid (10ml). After 1 hour at • 5°. the mixture was poured onto ice, extracted 
with ether, dried over sodium sulfate and evaporated. The residue was then purified by column chromatog- 
raphy eluting with hexane-ethyl acetate (85:15) to give the title compound (9g). M.p. 120^. 

Intermediate 18 

30 

3-Methoxy-4-nitrophenol 

A solution of Intermediate 17 (4.4g) in methanol (15ml) was added to a solution of sodium (5.8g) in 
methanol (60ml) and the mixture was stinred in an autoclave for 16 h at 100^. The mixture was cooled and 
35 poured onto ice and acidified with concentrated hydrochloric acid. Methanol was then evaporated in vacuo 
inducing the crystallisation of the title compound (3.5g). M.p. 142°. 

Intermediate 19 

40 1-(2-Chloroethoxy)-3-methyl-4-nitroben2ene 

A mixture of 3-methyl-4-nitrophenol (10g). 1-bromo-2-chloroethane (16ml) and sodium hydroxide (2.9g) 
in water (50 ml) was stirred under reflux for 16h. The mixture was diluted with water and the product was 
extracted with methylene chloride. The organic extract was dried on sodium sulfate and concentrated in 
45 vacuo to give the title compound as an oil (10.61 g). NMR includes d 2.5 (s,3H,-CH3). 3.9 (t.2H»CH2-0) and 
4.3 (t.2H,-CH2-CI). 

Intermediate 20 

so (a) 3,4-Dimethoxy-N-methylbenzeneethanamine 

3,4-Dimethoxybenzeneethdnamine (lOOg) was mixed with benzaldehyde (59g), and rotoevaporated to 
give an oil. Methyl iodide (69 ml) was then added and the mixture was heated for 48h at 40^ and then 
boiled with 80% ethanol (500ml) for 3h. After half of the ethanol had evaporated, the solution was treated 
55 with ether (1 litre) to give a solid that was filtered, washed with ether, treated with dilute sodium hydroxide 
and extracted with ether to give the title compound (80g) as an oil that was distilled under reduced 
pressure, b.p. O.imm; 92-9ff*. 
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(b) 3.4-Dimethoxy-N-methylben2enemothanamine 

3,4-Dimethoxybenzenemethanamine (100 g) was mixed with benzaldehyde (64g), and rotoevaporated to 
give an oil. Methyl iodide (75 ml) was then added and the mixture was heated for 48h at 4{fl and then 
5 tx>il6d with 80% ethanol (800ml) for 3h. After half of the ethanol had evaporated, the solution was treated 
with ether (1 litre) to give a solid that was filtered, washed with ether, treated with dilute sodium hydroxide 
and extracted with ether to give the title compound (69g) as an oil that was distilled under reduced 
pressure, b.p. 0.03mm: 91°. 

The following amines were prepared in a similar manner to Intermediates 20(a) and 20(b): 

10 

(c) 4-Ftuoro-N-methylben2enemethanamine as an oil; IR Includes a peak at 3300cm~^ (NH). 
From 4-fluorobenzenemethanamine and methyl iodide. 

T5 (d) 4>Methoxy'N-methylbenzenemethanamine as an oil; IR includes a peak at 3310cm"^ (NH), 
From 4*methoxybenzenemethanamine and methyl iodide. 

(e) 4-Methoxy-N-methylbenzeneethanamine as an oil; IR includes a peak at 3310cm~^ (NH). 

20 

From 4-methoxybenzeneethanamine and methyl Iodide. 

(f) 4'(Methylthio)-N"methylbenzenemethanamine as an oil; IR includes a peak at 331 Ocm"^ (NH). 
25 From 4'(methylthio)benzenemethanamine and methyl iodide. 

(g) 4-Methyl-N-Methylbenzenemethanamine as an oil; IR Includes a peak at 3310cm~^ (NH). 
From 4-m6thylbenzenemethanamine and methyl iodide. 

Intermediate 21 

(a) 3,4-Dimethoxy-N-methyl-N-[3-(3-methyl-4-nitrophenoxy)propyll benzenemethanamine 

35 A mixture of Intermediate 6(b) (6g), Intermediate 20(b) (4g) and potassium carbonate (3.3g) in DMF 
(80mi) was heated at 60^ for 36h. The mixture was filtered and the filtrate was evaporated. The residue was 
added to water and extracted with dichloromethane. The organic layer was washed with water, dried over 
sodium sulfate filtered and evaporated. The oily residue was then chromatographed with 
dichloromethane/hiethanol (99:1) to give the title compound as an oil (4.6 g). NMR includes d 2.2 (s,3Hr 

40 CHs). 2.4 (s.3H,N-CH3) and 3.8 (5,6H,20CH3). 

In the same way, the following compounds were prepared: 

(b) 3,4-Dimethoxy-N-[3-(3-methoxy-4-nitrophenoxy)propyll-N-methylbenzenemethanamine as an oil 

45 From Intemiediate 6(a) and Intermediate 20(b). NMR includes d 2.2 ($,3H,N-CH3) and 3.85 - 3.9 (2s,3H* 
6H,30-CH3). 

(c) 3,4-Dimethoxy-N-[3-(3-ethyl-4-nitrophenoxy)propyll-N-methylbenzenemethanamine as an oil. 

50 From Intermediate 6(c) and Intemtediate 20(b). NMR includes d 2.2 (s,3H,N-CH3) and 3.85 - 3.9 
(S.6H.20-CH3). 

(d) 3.4-Dimethoxy-N-methyl-N-[2-(3-methyl-4-nitrophenoxy)ethyl] benzenemethanamine as an oil 

55 From Intermediate 19 and Intermediate 20(b). NMR includes d 2.3 (s,3H,N-CH3), 2.5 (s.SH.N-CHa) and 
3.8 (S.6H.2-OCH3). 

Intermediate 22 
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(a) N-[3-(4-Amino-3>methylphenoxy)propylh3,4-dlmethoxy-N-methylben2enemem^ 

A solution of Intermediate 21(a) (4.6g) in ethanol (100ml) was hydrogenated at room temparature in 
presence of 10% palladium-on-carbon 10% (450mg). After the hydrogen absorption was completed, the 
5 catalyst was filtered off and the solution concentrated to give the title compound (3.7g) as an oil. NMR 
includes d 2.0 (s.SH.CHa), 2.1 (s.SH.N-CHa) and 3.7 (s.6H,20CH3). 

In the same way. the following compounds were prepared: 

(b) N-[3-(4-Amino-3-methoxyphenoxy)propyih3,4-dimethoxy'N-methylbenzenemethanamlne as an oil. 

10 

From Intermediate 21(b). NMR includes d 2.2 (s.3H,N-CH3),3.85-3.9 (S.3H.OCH3) and 3.9 (s,6M,20CH3). 

(c) N-[3-(4-Amino-3-ethylphenoxy)propyll-3,4-dimethoxy"N-methylbenzenemethanamine as an oil. 
15 From Intermediate 21(c). NMR includes d 2.1 (S.3H.N-CH3) and 3.7 (s.6H,20CH3). 

(d) N^2-(4-Amino-3^'methylphenoxy)ethyl^3,4-dimethoxy'N-methy^benzenemethanamine as an oil. 
From Intermediate 21(d). NMR includes d 2.0 (s.3H,N-CH3). 2.2 (S.3H.N-CH3) and 3.8 (s,6H.20CH3). 

20 

Intermediate 23 

Diethyl (3'methyi-4-nitrobenzyl)maionate 

25 To a solution of sodium ethanolate (prepared from 1.35g Na in ethanol (30ml)] were added diethyl 
malonate (9.2ml) and then dropwise 3-methyl-4-nitrob6nzyl bromide (13.4g)« The mixture was stirred 30 
minutes at room temperature, then 30 minutes under reflux and then concentrated. The residue is treated 
with water and hexane. the precipitate filtered and the filtrate extracted with diethyl ether. The organic 
extract was dried on sodium sulfate and concentrate to give the title compound as an oil (4g). 

so NMR includes d 1.15 (t.6H.2xCH3-CH2). 2.5 (s,3H.CH3-Ar), 3.16 (s^H.CH2-Ar), 4.0 (q.4H,2xCH2-CH3). 7.0 
(m.2H.Ar), 7.7(d,1HM 

Intermediate 24 

35 3-(3-Methyl-4-nitrophenyl)propionic acid 

Intermediate 23 (4g) was added dropwise to a solution of potassium hydroxide (3.1 g) in water and the 
mixture is stirred under reflux for 2 hours, diluted with water, washed with diethyl ether and then acidifted 
with a dilute solution of hydrochloric acid. After extraction with diethyl ether and concentration, the 
40 concentrate was heated at 130° for 3h to give the title compound as a yellow solid (2.3g). NMR (CDCb) 
includes d 2.5 (S.3H.CH3) and 2.9 (m,4H,2CH2). 

Intermediate 25 

45 (a) N-[ (3,4-Dimethoxyphenyl)methylhN'methyl-3-methyl"4-nitrot)enzeneethanamide 

A mixture of Intermediate 9(a) (2g) and 1-hydroxybenzotriazole (1.6g) in DMF (35ml) was stirred at room 
temperature for 5 min. Intermediate 20(b) (1.9g) in DMF (20 ml) was then added, followed by dicyclohexyl- 
carbodiimide (2.1 g) and the mixture was stirred at room temperature for 16h and then filtered. The filtrate 
50 was concentrated in vacuo, treated with dilute sodium hydroxide solution and extracted with dich- 
loromethane. The combined, dried organic extracts were evaporated and the residue was purified by 
column chromatography eluting with dichloromethane/methanol (97:3) to give the title compound (1.7g) as 
an oil. IR includes a signal at l640cm-1(CO). 

In the same way, the following compounds were prepared: 

55 

(b) N'[(3.4-Dimethoxyphenyl)methylhN-methyl-3-methoxy-4-nitrobenzeneethanamide 
From Intermediate 9(b) and Intermediate 20(b). IR includes a signal at 1645cm-1 (CO). 
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(c) N-[(3.4-Dimethoxyphenyl)methyihN-methyl-3-methyl>4*nitrobenzenepropanamide as an oil 

From Intermediate 24 and Intermediate 20(b). NMR (CDCIa) Includes d 2.5 (s,3HrCH3). 2.9 (s,3H,N- 
CHa) and 3.8 (s,6H,200H3). 

Intermediate 26 

(a) 4-Amino-3-methyl-N*[(3,4-dimethoxyphenyl)methyl]'N-mettiylbenzeneeUianamide 

A solution of Intermediate 25(a) (1.7g) In ethanol (60ml) was hydrogenated at room temperature in 
presence of 10% palladium-on- carbon (0.25g). After the hydrogen absorption was completed the catalyst 
was filtered off and the solution concentrated to give the title compound (1.4g) as an oil. IR includes signals 
at 3450-3350 cm-1 (NH2) and 1630 cm-1 (CO). 

In the same way, the following compounds were prepared: 

(b) 4-Amino-3-methoxy-N-[(3,4-dlmethoxyphenyl)methylhN«methylbenzeneethanamide 

From Intennediate 25(b)* IR includes signals at 3450-3350cm-1 (NH2) and 1625 cm-1 (CO). 

(c) 4-Amlno-3-methyl-N-I(3,4-dimethoxyphenyl)methylhN'methyiben2enepropanamide 

From Intermediate 25(c). NMR Includes d 2.1 (3H,s.CH3). 2.75 (3H.S.N-CH3) and 3.8 (6H.S.2OCH3)* 
Intermediate 27 

(a) 4-Amino-3-methyl-N*[(3,4-dimethoxyphenyl)m6thyl]-N-methylbenzeneethanamin6 

A solution of Intermediate 26(a) (1.4g) in THF (50ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (0*7g) In THF (30 mi) at room temperature and the mixture was heated under 
reflux for 3h. Water was added carefully to the cooled mixture which was then filtered on a celite pad. 
washed with THF, evaporated and extracted with ether. The ethereal extracts were dried and evaporated to 
give the title compound (1g) as an oil. IR Includes a signal at 3450 - 3350 cm-1 (NH2). 

In the same way, the following compounds were prepared: 

(b) 4-Amino-3-methoxy-N-[(3,4-dimethoxyphenyl)methyll'N-methylben2eneethanamine 
From Intennediate 26(b). IR includes a signal at 3455 • 3345 cm-1 (NH2). 

(c) 4-Amino-3'methyl-N-[(3.4-dimethoxyphenyl)methyl]-N-methylbenzenepropanamine as an oil 

From Intermediate 26(c). NMR includes d 2.0 (3H,s.-CH3). 2.1 (3H,s.N-CH3) and 3.8 (6H.S.200H3). 
Intermediate 28 

N-[(3,4-Dimethoxyphenyl)methyl]-N-methyl-3-methoxy-4-nitroben2ene-2-propenamide 

A mixture of Intermediate 12 (3g) and 1 -hydroxy benzotriazole (1.95g) In DMF (100 ml) was stirred at 
room temperature for 10 minutes. Intermediate 20(b) (2.5g) was added, followed by dicyclohexylcar- 
bodiimide (2.95g) and the mixture was stirred at room temperature for 16 h and then filtered. The filtrate 
was concentrated In vacuo, treated with dilute hydrochloric acid solution, then dilute sodium hydroxide 
solution and extracted with methylene chloride. The organic extract was dried with sodium sulfate and 
concentrated. The residue was purified by column chromatography eluting with ethyl acetate to give the title 
compound (4.4g). 

NMR includes d 2.9 (SH.s.N-CHs). 3.85 (3H.s,OCH3) and 3.9 (6H»s.20CH3). 
Intermediate 29 

4-Amino-3-methoxy-N-[(3,4-dimethoxyphenyl)methyl]-N-methylben2enepropanamide 
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A solution of Intermediate 28 (8.4g) in methanol/ethyl acetate 100ml) was hydrogenated at room 
temperature in presence of 10% palladium-on-carbon (0.3g). After the hydrogen absorption was completed, 
the catalyst was filtered off and the solution concentrated to give the title compound (7.3g) as an oil. IR 
includes signals at 3450-3360 cm-1 (NH?) and 1635 cm-1 (CO). 

5 

Intermediate 30 

4-Amlno-3-methoxy-N'[(3.4-dimethoxyphenyl)methyi)-N>methylbenzenepropanamine 

70 A solution of Intermediate 29 (7.32g) in tetrahydrofuran (100 ml) was added dropwise to a stirred 
suspension of lithium aluminium hydride (2.3g) in tetrahydrofuran (100 ml) at room temperature and the 
mixture was heated under reflux 1 h. Water (20 ml) was added carefully to the cooled mixture which was 
filtered on a celite pad, washed with diethyl ether, concentrated and extracted with methylene chloride. The 
organic extract was dried on sodium sulfate, evaporated and the product purified by column chromatog* 

75 raphy on silica gel eluting with dichloromethane/methanol (95:5) to give the title compound as an oil (2.5g). 
IR Includes a signal at 3440-3340 cm-1 (NH2). 

Intermediate 31 

20 (a) N-[(3>4-Pimethoxyphenyl)methyl]'N-methyl'4'nitroben2enebutanamtde 

A mixture of 4*nltrobenzenebutanoic acid (31 g) and thionyl chloride (200ml) was heated under reflux for 
1 h. The solution was then concentrated and coevaporated with benzene to give an oil. This oil was 
dissolved in acetone (100ml) and added dropwise to a stirred mixture of Intermediate 20(b) (28.6g) and 
25 sodium hydrogen carbonate (35 g) in acetone (150 ml) at room temperature. Stirring was continued for 4h. 
the mixture was then filtered and the filtrate was concentrated. The residue was poured into water and then 
extracted with dichloromethane. The organic phase was evaporated to give the title compound (41.5 g) as 
an OIL Recrystallisation from ethanol gave the title compound as a solid, MP : 90^. 

30 (b) N-[(3,4'Dimethoxyphenyl)methyll«N*methyl-4-nitroben2eneethanamide 

A mixture of 4-nitrobenzen6ac6tic acid (22 g) and thionyl chloride (200 ml) was heated under reflux for 
3h. The solution was concentrated and then coevaporated with benzene to give an oil. This oil was 
dissolved in acetone (100ml) and added dropwise to a stirred mixture of Intermediate 20(b) (22g) and 
35 sodium hydrogen carbonate (15.3 g) in acetone (100 ml) at room temperature. Stirring was continued for 6 
hours, the mixture was then filtered and the filtrate was concentrated. The residue was poured into water 
and extracted with ethyl acetate. The organic phase was washed first with dilute sodium hydroxide solution, 
then with water, dried and concentrated to give the title compound (22.3g) as an oil. IR includes a peak at 
1650cm-1 (CO). 

40 The following amides were prepared in a simitar manner to Intermediates 31(a)and 31(b): 

(c) N-[2-(3.4-Djmethoxyphenyl)ethyll-N-methyl-4"nitrobenzenebutanamide as an oil; IR includes a peak at 
1640cm-' (CO). 

45 From 4-nitrobenzenebutanoic acid and Intermediate 20(a). 

(d) N-[2'(3.4-Dimethoxyphenyl)ethyl]»N-methyl»4"nitroben2enepropanamide as an oil; IR includes a peak at 
1640cm-^ (CO). 

50 From 4-nitrobenzenepropanoic acid and Intermediate 20(a). 

(e) N-I2-(3.4-Dimethoxyphenyl)ethylhN*methyM»nitrobenzeneethanamide as an oil; IR includes a peak at 
leSOcm-^ (CO). 

55 From 4-nitrobenzeneacetic acid and Intermediate 20(a). 

(0 N'[(3,4'Dimethoxyphenyl)methylhN-methyl-4-nitrobenzenepropanamlde as an oil; IR includes a peak at 
1640cm-' (CO). 
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From 4-nitrobenzen6propanolc acid and Intermediate 20(b). 

(g) N«[(4-Methoxyphenyl)methyl]-N-methyl-4Hiltroben29nepropanamide as an oil: IR Includes a peak at 
1640cm-^ (CO), 

5 

From 4-nitrobenzenepropanolc acid and Intermediate 20(d). 

(h) N-[2-(4-Methoxyphenyl)ethyl]'N'methyl-4-nitrobenzenebutanamide as an oil; IR includes a peak at 
1660cm-' (CO). 

70 

From 4-nitrobenzenebutanoic acid and Intermediate 20(e). 

(i) N'[(4-nuorophenyl)methyll-N-methyl-4-nltroben2enebiitanamide as an oil; IR includes a peak at 
164Ccm-^ (CO). 

75 

From 4-nitrobenzenebutanoic acid and Intermediate 20(c). 

(1) N-[[4-(Methyithio)phenyl]methyll-N-methyl-4-nitrobenzenebutanamide as an oil; IR includes a peak at 
1640cm-' (CO). 

20 

From 4-nitrobenzenebutanoic acid and Intermediate 20(f). 

(k) N-[2-(4-Methoxyphenyl)etiiyl]-N-methyl-4-nitrobenzeneethanamide as an oil: IR includes a peak at 
1650cm-' (CO). 

25 

From 4-nttrobenzeneacetic acid and Intermediate 20(e). 

(1) N-l(3,4-Dimetlioxyphenyl)m©thylJ-N-methyM-nitrobanzenepentanamide as an oil; IR Includes a peak at 
lesocm-^ (C6). 

00 

From 4-nitrob6nzenepentanotc acid and Intermediate 20(b). 
Intemiediate 32 

35 (a) 4-Amino-N-[(3,4<limethoxyphenyl)methylhN'methylbenzenebutanamide 

intermediate 31(a) (4O9) was dissolved in a mixture of methanol (300 ml) and concentrated hydrochloric 
acid (160ml) at room temperature with stirring. Iron powder (21 g) was then added slowly, and the reaction 
mixture was heated under reflux for 1h. The mixture was then evaporated and basified with sodium 
40 hydroxide solution. Ethyl acetate (1 litre) was added and the mixture was filtered. The organic phase was 
washed with water, dried and evaporated to give the title compound (30 g) as an oil. IR includes peaks at 
1630 cm-' (CO). 3350-3430cm-1 (NH2). 

(b) 4'Amlno-N-[(3.4-dimethoxyphenyl)methyll-N-methyibenzeneethanamide 

45 

Intermediate 31(b) (22g) was dissolved in a mixture of methanol (300 ml) and concentrated hydrochloric 
acid (150 ml) at room temperature with stirring. Iron powder (18 g) was then added slowly, and the reaction 
mixture was heated under reflux for 3 h. The mixture was then evaporated, basified with sodium hydroxide 
solution, and extracted with ethyl acetate. The organic phase was washed with water, dried and evaporated 
50 to give the title compound (14 g) as an oil. IR includes peaks at 1620cm-1 (CO) and 3350-3450cm-1 (NH2). 

The following compounds were prepared in a similar manner to Intermediates 32(a) and 32(b): 

(c) 4-Amlno-N-[2-(3,4-dlmethoxyphenyl)ethyl]-N-methyibenzenebutanamide as an oil; IR includes peaks at 
1630cm-' (CO) and 3330-3420cm-' (NH2). 

55 

From Intermediate 31 (c). 

(d) 4-Amino-N-[2-(3.4»dimethoxyphenyl)ethyl]-N-methylbenzenepropanamlde as an oil; IR includes peaks at 
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1630cm-' (CO) and 3340-3420cm-' (NH2). 
From Intermediate 31(d). 

(e) 4>Amino-N-[2-(3,4-dimethoxyph8nyi)ethyl]'N-methylbenzeneethanamide as an oil; IR includes peaks at 
1640cm-' (CO) and 3330-3420cm-' {NH2). 

From Intermediate 31(e). 

(f) 4-Amtno-N-[(3,4'dlmethoxyphenyl)methylhN-methylben2enepropanamide as an oil; IR Includes peaks at 
1640cm-' (CO) and 3350-3440cm-' (NH2). 

From Intermediate 31(f). 

(g) 4-Amino-N*[(4-methoxyphenyl)methyl]-N-metiiylbenzenepropanamlde as an oil; IR includes peaks at 
1650cm-^ (CO) and 3330-3420cm-^ (NHa). 

From Intermediate 31(g). 

(h) 4-Amino-N-[2-(4'methoxyphenyt)ethylhN«methylbenzenebutanamide as an oil; IR includes peaks at 
1640cm-' (CO) and 3340-3430cm-' (NHa). 

From Intermediate 31(h). 

(i) 4-Amino-N-[(4-fluorophenyl)methyll-N-methylbenzenebutanamide as an oil; IR includes peaks at 
1640cm-' (CO) and 3340-3430cm-' (NHa). 

From Intermediate 31 (i). 

(i) 4-Amino-N-[[4-(methyltiiio)phenyl]methylhN-methylbenzenebutanamide as an oil; IR includes peaks at 
1640cm-' (CO) and 3340-3430cm-' {NH2). 

From Intermediate 31 (j). 

(k) 4-AmlnO'N-[2'(4'methoxyphenyl)ethyl]'N-methylben2eneethanamide as an oil; IR includes peaks at 
1635cm-i (CO) and 3340-3440cm-' (NH2). 

From Intermediate 31 (k). 

(1) 4-AminO'N-[(3.4«dimethoxyphenyl)methylhN»methylbenzenepentanamlde as an oil; IR includes peaks at 
1630cm-^ (CO) and 3340-3420cm-^ (NH2). 

From Intermediate 31(1). 

Intermediate 33 

(a) 4'AminO'N'[(3,4^imethoxyphenyl)methylhN-methylbenzenebutanamlne 

A solution of Intermediate 32(a) (30g) in THF (150 ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (lOg) in THF (150 ml) at room temperature and the mixture was heated under 
reflux for 3h. Water was added carefully to the cooled mixture* which was then filtered, washed with THF, 
evaporated, and extracted with ether. The combined ethereal extracts were dried and evaporated to give the 
title compound (21 g) as an oil. IR includes a peak at 3370-3440cm«1 (NH2). 

(b) 4-Amlno-N-[(3,4«dimethoxyphenyl)methyll'N-methylbenzeneethanamlne 

A solution of Intermediate 32(b) (14g) in THF (100 ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (8 g) in THF (100 ml) at room temperature and the mixture was heated under 
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reflux for 3 hours. Water was added carefully to the cooled mixture which was then filtered* washed with 
THF. evaporated and extracted with ether. The combined ethereal extracts were dried and evaporated to 
give the title compound (9.5 g) as an oil. IR Includes a peak at 3360-3430cm-1 (NH2). 

The following compounds were prepared in a similar manner to Intermediates 33(a) and 33(b): 

(c) 4-Amino-N-[2-(3,4-dimethoxyphenyl)ethyl]-N-methylbenzenebutanamine as an oil; IR includes a peak at 
3360-3430cm-' (NH2). 

From Intermediate 32(c). 

(d) 4'Amino-N-I2-(3.4-dimethoxyphenyl)ethylhN-methylbenzenepropanamine as an oil; iR includes a peak at 
3360*3460cm-' (NH2). 

From Intermediate 32(d). 

(e) 4«Amino-N-[2-(3.4-dimethoxyphenyi)ethytl-N-methyibenzeneethanamlne as an oil; IR Includes a peak at 
3360-3430cm-' (NH2). 

From Intermediate 32(e). 

(f) 4'Amino-N-[(3.4-dimethoxyphenyl)methyl]-N-methylbenzenepropanamine as an oil; IR includes a peak at 
3360-3440cm-' (NH2). 

From Intermediate 32(f). 

(g) 4-Amino»N'[(4-methoxyphenyl)methyil-N-methylbenzenepropanamine as an oil; IR includes a peak at 
3360-3430cm-' (Nhfe). 

From Intermediate 32(g). 

(h) 4-Amino-N-[2-(4-methoxyphenyl)ethyll-N-methylbenzenebutanamine as an oil; IR includes a peak at 
3380-3460cm-' (NH2). 

From Intermediate 32(h). 

(i) 4-Amino-N-[(4-fluorophenyl)methyll«N«methyiben2enebutanamine as an oil; IR includes a peak at 3350- 
3430cm-' (NH2). 

From Intermediate 32(i). 

(j) 4'AminO'N-[[4-(methylthio)phenyl]methyl]-N-methylbenzenebutanamine as an oil; IR Includes a peak at 
33S0-3430cm-' (NH2). 

From Intermediate 32(|). 

(k) 4>Amino-N>[2>(4-methoxyphenyi)ethyll-N'methylbenzeneethanamine as an oil; IR includes a peak at 
3360-3440cm-' (NH2). 

From Intermediate 32(k). 

(I) 4-Amino-N-[(3.4-dimethoxyphenyl)methyll-N-methylbenzenepentanamlne as an oil; IR includes a peak at 
3360-3440cm-' (NHa). 

From Intermediate 32(1). 

Intermediate 34 

(a) N*[2«(3,4-Dlmethoxyphenyl)ethylhN-methyl-2-(4-nitrophenoxy)acetamide 
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A mixture of (4-nltrophenoxy)aceltc add (51 g) and thionyl chloride was heated under reflux for 2h. The 
solution was concentrated and then coevaporated with benzene to give a solid. This solid was dissolved in 
acetone (250 ml) and added dropwise to a stirred mixture of Intermediate 20(a) (50g) and sodium hydrogen 
carbonate (22g) in acetone (250 ml) at room temperature. Stirring was continued for 4h, the mixture was 
then filtered and the filtrate was concentrated. The residue was treated with water and extracted with ethyl 
acetate. The organic phase was washed first with dilute sodium hydroxide, then with water, dried and 
concentrated. Recrystalllsation from ethanol gave the title compound (82 g). MP 121^. 

The following compounds were prepared in a similar manner to Intermediate 34(a): 

(b) N«[(3,4-Dimethoxyphenyl)methyl]'N'methyl'2«(4-nitrophenoxy)acetamlde . MP 130** 
From (4-nitrophenoxy)acetic acid and Intermediate 20(b). 

(c) N-Methyl'2'(4'nitrophenoxy)->M«(phenylmethyl)acetamlde . MP 98^. 
From (4-nitrophenoxy)acetic add and N-methylbenzenemethanamlne. 

(d) N-[(3,4-Dimethoxyphenyi)methyl}-N-methyl-2-(4-nitrophenyithio)acetamide as an oil. NMR Includes slg- 
nals at d 3.0 (3H,s,N-CH3) and 3.8 (eH.s.OCHa). 

From (4-nitroph6nylthlo)acetlc acid and Intermediate 20(b). 

(e) N'[2-(4-Methoxyphenyl)ethyll'N-methyl«2-(4-nitrophenoxy)acetamide . MP 107°. 
From (4-nitrophenoxy)acetic acid and Intermediate 20(e). 

(f) N-[(4-r4ethoxyphenyl)methylhN'methyl-2-(4-nitrophenoxy)acetamide . MP 120°. 

From (4-nltrophenoxy)acetic add and Intermediate 20(d). 

(g) N-Methyl'N-[(4-methylphenyl)methyil-2-(4-nitrophenoxy)acetamide . MP 126P. 
From (4-nitrophenoxy)acetlc acid and Intermediate 20(g). 

(h) N-Methyl-N-([4'(methylthlo)phenyl]methyl]*2'(4'nitrophenoxy) acetamlde . MP 122<*. 
From (4-nitroph6noxy)acetic acid and Intermediate 20(f). 

(i) N-Ethyl-2-(4-nitrophenoxy)-N>(phenylmethyi)acetamide as an oil; IR includes a peak at 1655cm"' (CO). 

From (4-nitrophenoxy)acetic acid and N-ethylbenzenemethanamine. 
Intermediate 35 

(a) 2-(4-Aminophenoxy)*N'[2»(3,4*dimethoxyphenyl)ethylhN-methylacetamlde 

A solution of Intermediate 34(a) {37.5g) in ethanol (350 ml) was hydrogenated at room temperature in 
the presence of 10% palladium on carbon (3.5 g). After hydrogen absorption was completed, the catalyst 
was filtered off and the solution was concentrated to give the title compound (34 g) as an oil. IR Includes 
peaks at 1650cm-' (CO) and 3340-3400cm-' (NH2). 

The following compounds were prepared In a similar manner to Intermediate 35(a): 

(b) 2-(4-Aminophenoxy)-N-[(3,4-dimethoxyphenyl)methyll-N-methylacetamide as an oil. IR includes peaks at 
1650cm-' (CO) and 3340-3400cm-' (NH2). 

From Intermediate 34(b). 

(c) 2*(4-Aminophenoxy)*N-methyl*N>(phenylmethyl)acetamide as an oil. IR includes peaks at leeOcm"' 
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(CO) and 3300-3420cm-' (NH2). 
From Intermediate 34(c). 

(d) 2'(4-Aminophenylthio)-N-t(3,4-dimethoxyphenyl)methyll-N'methyl acetamide as an oil. IR includes peaks 
at 1645 cm-^ (CO) and 3350cm-' (NH2). 

From Intermediate 34(d). 

(e) 2«(4'Aminophenoxy)-N-[2-(4-methoxyphenyi)ethylhN-methyiacetamide as an oil. IR includes peaks at 
leSOcm-' (CO) and 3350-3420cm-' (NH2). 

From Intermediate 34(e). 

(f) 2-(4-Aminophenoxy)-N'[(4»methoxyphenyl)methyll'N-methylacetamide as an oil. IR includes peaks at 
1650cm-' (CO) and 3340-3430cm-i (NH2). 

From Intermediate 34(f). 

(g) 2-(4'Aminophenoxy)'N*methyl'N'[(4'methylphenyl)methyl]acetamlde as an oil IR includes peaks at 
1650cm-' (CO) and 3350-3420cm-' (NH2). 

From Intermediate 34(g). 

(h) 2'(4-Aminophenoxy)-N*methyl-N*[[4-(methylthio)phenyllmethyil acetamide as an oil. IR includes peaks at 
1660cm-' (CO) and 3340-3420cm-' (NH2). 

From Intermediate 34(h). 

(i) 2'(4*Aminophenoxy)-N'ethyl-N-(phenylmethyl)acetamlde as an oil. IR includes peaks at 16S0cm-' (CO) 
and 3350-3430cm-^ (NH2). 

From Intermediate 34(1). 

Intem^edlate 36 

(a) N-[2-(4-Aminophenoxy)ethyl]-3.4^lmethoxy>N«methylben2eneethanam!ne 

A solution of Intermediate 35(a) (20 g) in THF (200 ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride in THF (100 ml) at room temperature and the mixture was heated under reflux for 
3h. Water was added carefully to the cooled mixture which was then filtered, washed with THF. evaporated 
and extracted with ether. The combined ethereal extracts were dried and evaporated to give the title 
compound (11 g) as an oil. IR includes a peak at 3350*3430cm-1 (NH2). 

The fottowing compounds were prepared In a similar manner to Intermediate 36(a): 

(b) N-[2«(4'Aminophenoxy)ethyih3>4-dimethoxy-N-methylbenzenemethanamine as an oil. IR includes a peak 
at33e0-3420cm-' (NH2). 

From Intermediate 35(b). 

(c) N-[2-(4-Aminophenoxy)ethyll-N'methylbenzenemethanamine as an oil. IR includes a peak at 3330- 
3420cm-' (NH2). 

From Intermediate 35(c). 

(d) N-[2«(4-Aminophenylthio)ethyl]-3,4-dimethoxy-N-methylbenzenemethanamine as an oil. NMR includes 
signals at d 2.30 (3H.$.N-CH3) and 3.85 (6H.s*OCH3). 
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From Intermediate 35(d). 

(e) N-[2-(4'Aminophenoxy)9thytH-metho)(y-N«methytbenzen9ethanamine as an oil. IR includes a peak at 
3340-3430cm-^ (NHa). 

5 

From Intermediate 35(e). 

(f) N-[2-(4-Aminophenoxy)ethyl]-4-methoxy-N-methylben2enemethanamlne as an oil. IR includes a peak at 
3350-3430cm-' {NH2). 

10 

From Intermediate 35(f). 

(g) N-t2-(4-Aminophenoxy)ethyiH«methyhN«methylbenzenemethanamine as an oil. IR includes a peak at 
3350-3430cm-^ (NHa). 

From Intermeiate 35(g). 

(h) N-[2-(4'Aminophenoxy)ethyll*N'methyl'4'(methylthio) benzenemethanamine as an oil. IR includes a peak 
al3350-3420cm-» (NH2). 

20 

From Intermediate 35(h). 

(i) N-(2-(4'Aminophenoxy)ethyl]-N-ethylben2enemethanamine as an oil. IR Includes a peak at 3360- 
3430cm-^ (NH2). 

25 

From Intermediate 35(i). 
Intermediate 37 

30 (a) 3.4-Dlmethoxy-N-methyl-N-[3-(4-nitrophenoxy)propyl] t^nzeneethanamine 

A mixture of 1-(3-bromopropoxy)-4-nUroben2ene (18.7 g) and Intermediate 20(a) (14.1g) were heated for 
30 min at 140° and then diluted with water. The mixture was extracted with dichloromethane, and the 
organic phase was washed with water, dried and concentrated. The residue was purified by column 
35 chromatography eluting with dichloromethane/methanol (95:5) to give the title compound (18g) as an oil. 
NMB includes a signal at d 2.38 (3H.S.N-CH3). 

The following compounds were prepared in a similar manner to Intermediate 37(a): 

(b) 4'Methoxy-N-methyl>N>[3-(4*nltrophenoxy)propyl] benzeneethanamlne as an oil. NMR includes a signal 
40 at d 2.40 (3H.$,N>CH3). 

From 1-(3-bromopropoxy)-4-nitrobenzene and Intermediate 20(e). 

(c) 3,4-Dimethoxy-N-methyl-N-[3-(4"nltrophenoxy)propyll benzenemethanamine as an oil. Niy^R includes a 
45 signal at d 2.40 (3H.$.N-CH3 ). 

From 1>(3-bromopropoxy)-4-nitrobenzene and Intermediate 20(b). 

(d) 3«4-Dimethoxy-N'methyl-N-[3'[(4-nitrophenyl)thio]propyll benzenemethanamine as an oil. NMR includes 
50 a signal at d 2.40 (3H,s,N*CH3). 

From i-[(3^omopropyl)thioH*nitrobenzene and Intermediate 20(b). 

Intermediate 38 

55 

(a) N-[3-(4-Aminophenoxy)propylh3.4-dimethoxy-N-m9thylbenzeneethanamine 

A solution of Intermediate 37(a) (18g) in ethanol (200 ml) was hydrogenated at room temperature in the 
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presence of 10% palladium on carbon (1 g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound {15g) as an oil. IR includes a peak 
al3300-3370cm-1 (NHa). 

The following compounds were prepared in a similar manner to Intermediate 38(a): 

s 

(b) N'[3-(4-Aminophenoxy)propyl]-4'methoxy-N-methylben2eneethanamlne as an oil. IR includes a peak at 
3350-3430cm-' (NHj). 

From Intemiediate 37(b). 

10 

(c) N'[3'(4-Amlnophenoxy)propyll-3,4-dimethoxy-N-methylbenzenemethanamine as an oil. IR includes a 
peak at 3360-3430cm-« (NH2). 

From Intermediate 37(c). 

(d) N-t3-[(4-Aminophenyl)thio]propyl]-3,4-dimethoxy-N-methylbenzenemethanamine as an oil* IR Includes a 
peak at 3370-3450cm-' (NHz). 

From Intermediate 37(d). 

20 

Intermediate 39 

9,1 0-Dihydro-2-(methylthio)-9-oxo-4-acridlnecarboxylic acid 

25 (i) 2-[(2-Carboxyphenyl)amlno]-5-(methylthio)benzoicacid 

A mixture of 2-chloro-5-(methyIthio)benzoic acid (10 g), anthranilic acid (7 g). potassium carbonate (14 
g) and copper (1 g) in 2-(2-methoxyethoxy)ethanol(100 ml) was heated at 180° for 24h. Water (400 ml) was 
then added, and the catalyst was filtered off. The filtrate was acidified with dilute hydrochloric acid. The 
30 resulting precipitate was filtered off, washed with water, dried, and crystallised from methanol to give the 
title compound (4.5g) as crystals. IR includes peaks at 3300cm-1 (NH) and 1700cm-l (CQ2H). 

(ii) 9.10-Dihydro-2-(methyithio)-9-oxo-4-acridinecarboxylic acid 

35 The product of part (i) above (2g) in phosphorus oxy chloride (6 ml) was heated at reflux for 1h. The 
solution was then cooled (to 0°), and water (15 ml) was added slowly. The mixture was then heated at 100P 
for 10 min and then poured onto cracked ice. The resulting precipitate was filtered off, washed with water, 
and crystallised from methanol to give the title compound (1.6g). IR Includes peaks at 16d0cm-1 (CO2H) 
and 1620cm-1 (CO). 

40 

Intermediate 40 

N«[4*(3->Bromopropoxy)phenyl]-9,10-dihydro-9-oxo-4-acridlnecarboxamide 

45 (i) N-I4-(3-Bromopropoxy)phenyllacetamide 

A mixture of N-(4-hydroxyphenyl)acetamide (10 g) and potassium carbonate (1 1 g) in DMF (200 ml) was 
stirred for 20 min at room temperature. 1 ,3-Dibromopropane (35 ml) was then added and stirring was 
continued for 4 h* The mixture was filtered and the filtrate was concentrated in vacuo. The residue was 
so treated with water and extracted with dichloromethane. The organic phase was washed first with dilute 
sodium hydroxide, then with water, dried and concentrated to give a solid which was triturated with hexane 
to give the title compound (14g). MP: 120°. 

(ii) 4>(3'Bromopropoxy)benzenamine 

S5 

A mixture of the product of part (i) above (13g) and 5N hydrochloric acid (200 ml) was heated under 
reflux for 2 h. After cooling, the mixture was basified with sodium hydroxide solution and extracted with 
dichloromethane. The organic phase was evaporated to give the title compound (7g) as an oil. IR includes a 
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peak at 3360-3450cm-1 (NH). 

(Ill) N-I4K3'Bromopropoxy)phenyl]-9J0^ihydro-9-oxo-4-acridlnecart)oxam 

5 A mixture of 9.10-dihydro-9-ox(M-acridinecarboxylic acid (1.5 g) and 1 -hydroxy benzotriazole (1.1 g) in 
DMF (50 ml) was stirred at room temperature for 10 min. Ttie product of part (ii) above (1»5g) was then 
added followed by dicyclohexylcarbodiimide (1.3 g). and the mixture was stirred at room temperature for 16 
h and then ftftered. The filtrate was concentrated in vacuo, treated with water and extracted with 
dichloromethane. The combined, dried organic extracts were concentrated to give the title compound (0«5g) 

10 which was recrystallised from acetonitrlle, MP 126°. 

Intermediate 41 

N'((3,4-Dimethoxyphenyl)methyl]-N'methyl»4'nitrophenylaminocarbonylmethanamine 

rs 

A mixture of Intermediate 20(b) (2.8g), Intermediate 56 (3g) and potassium carbonate (2.3g) in DMF 
(50ml) was heated at 60° for 24h. The mixture was then evaporated, extracted with dichloromethane, 
washed with water, dried and concentrated to give a solid which was recrystallised from diethyl ether to 
provide the title compound (3.7g). MP: 120°. 

20 

Intermediate 42 

N-[(3,4-Dimethoxyphenyl)methyl]-N'methyl-4-aminophenylaminocarbonylmethanamine 

25 A solution of Intermediate 41 (3.6g) in ethanol (100ml) was hydrogenated at room temperature in the 
presence of 10% palladium on carbon (SOOmg). After hydrogen absorption was completed the catalyst was 
removed by filtration and the filtrate was concentrated to give the title compound (3.5g). 
NMR includes signals at d 2.5 (3H.s,N-CH3); 3.8 (6H,s,OCH3). 

30 Intermediate 43 

N-[2-(4-Aminophenylamino)ethyll-3,4^imethoxy«N*methylben2enemethanamine 

A solution of Intermediate 42 (3.5g) In THF (50ml) was added dropwise to a stirred suspension of 
j5 lithium aluminium hydride in THF (30ml) at room temperature and the mixture was heated under reflux for 
48h. Water was added carefully to the cooled mixture which was then filtered on a celite pad. The filtrate 
was evaporated to dryness and upon column chromatography (dichtoromethane-methanol). the remaining 
residue gave the title compound (1 .4g). 

NMR includes signals at d 2.15 (3H,s,N-CH3); 2.5 and 3 (4H.2t.-CH2-CH2); 3.7 (6H.s,OCH3). 

40 

Intermediate 44 

9.1 0-Dihydro-5.7-dimethoxy-9-oxo-4-acridinecarboxy lie acid 

45 A mixture of 2-iodoisophthalic acid (5.8g). 2,4<limethoxy-aniline (4.3g) and cuprous chloride (1g) in 2.3- 
butanediol (20ml) and toluene (lOmI) was heated to 120°. After most of toluene has distilled off, N- 
ethylmorpholine (10ml) was added and the mixture was stirred at 120° for one hour. After cooling and 
dilution with 2N potassium carbonate the solution was filtered on celite. The filtrate was acidified with 2N 
hydrochloric acid and the greenish precipitate was recovered by filtration. 

50 The product (4g) was heated in polyphosphoric acid (50g) at 120° for 1.5 hour to give the title 
compound which was recovered as a solid (1.5g) by precipitation with water and purified by dissolving In IN 
sodium hydroxide and reprecipitation with acetic acid (pH 4). 



Analysis Found : 


C.62.1; 


H.4.6; 


N.4.3; 


CisHisNOs. 0.5 H2O Requires : 


C.62.3; 


H.4.6; 


N,4.5%. 



The following acid was prepared in a similar manner to Intermediate 44. 
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Intefmedlate 45 

9J0'Dihydro-6,7.8-trimethoxy-9-oxo-4-acridinecarboxylic add (1.5g). IR includes a peak at 1820cm"^ (CO), 
s From 3.4,5-trimethoxyaniline (3.8g) and 2-todoisophthalic acid (5g). 
Intermediate 46 
3-(2-Bromoethyl)nltfobenzene 

w 

Phosphorus tribromide (0.94ml) was added dropwise to a solution of 3-nitrophenethyl alcohol (5g) in 
anhydrous diethyl ether (30ml) at 0^. The mixture was stirred at room temperature for 2 hours and then 
treated with a solution of p>otassium carbonate and then water. The organic layer was dried and con- 
centrated in vacuo to give the title compound as an oil (4.51 g). 
IS NMR includes d 3.25 (m.2H.CH2-Ph) and 3.55 (m.2H,CH2-Br). 

Intermediate 47 

(a) N-[(3>4"Dimethoxyphenyl)methylhN'methyl-3-nitroben2eneethanamine 

20 

A mixture of Intermediate 46 (2.2g), Intermediate 20(b) (1.71g) and potassium cark)onate (1.58g) in DMF 
(50ml) was heated at 60^ for 36 hours. The mixture was filtered and the filtrate concentrated in vacuo . The 
residue was treated with water and extracted with methylene chloride. The organic extract was dried, 
concentrated and purified by column chromatography on silica gel eluting with methylene chloride/methanol 
25 (99:1) to give the title compound as an oil (1g). 

NMR includes d 2.2 ($.3H,N-CH3) and 3.7 (s.6H,2x0CH3). 

In the same way was prepared the following compound: 

(b) N-[(3,4-Dimethoxyphenyl)methylhN>methyl'3«(3*nitrophenoxy) propanamlne 

30 

From 3*(3*bromopropoxy)nitrobenzene and Intermediate 20(b). 
NMR includes d 2.2 (S.3H.N-CH3), 3.35 (s.2H.N-CH2-Ph) and 3.8 (s,6H,2x0CH3). 

Intermediate 48 

35 

(a) 3-AminO'N-[(3.4'dlmethoxyphenyl)methyll-N-methylbenzeneethanamine 

A solution of Intermediate 47(a) (1g) in ethanol (50ml) was hydrogenated at room temperature in 
presence of 10% palladium^n-carbon (0.1 5g). After the hydrogen absorption was completed, the catalyst 
40 was filtered off and the solution concentrated to give the title compound as an oil (0.8g). 
NMR includes d 2.25 (s,3H,N-CH3). 3.4 (S.2H.NH2) and 3.8 (s.6H.2xOCHa). 

In the same way was prepared the following compound: 

(b) N-[3-(3-Aminophenoxy)propyi]-3,4-dimethoxy-N-methylbenzenemethanamine 

45 

From Intermediate 47(b). 
NMR includes d 2.2 (s.3H,N-CH3). 2.7 (s,2H,NH2), 3.4 (s.2H,N-CH2-Ph) and 3.7 (s,6H^0CH3). 

Intermediate 49 

50 

N'[(3.4«Dlmethoxyphenyl)methylhN>methyl-3-(3-nitrophenyl)-2-propenamide 

A mixture of 3-nitrocinnamic acid (lOg) and l-hydroxybenzotriazole (8.26g) in DMF (100ml) was stirred 
at room temperature for 10 minutes. Intermediate 20(b) (9.2g) was added followed by dicyclohexylcar- 
ss bodiimide (10.63g). The mixture was stirred at room temperature for 16 hours and then filtered. The filtrate 
was concentrated in vacuo, treated with dilute hydrochloric acid solution, then dilute sodium hydroxide 
solution and extracted with methylene chloride. The organic extract was dried and concentrated to give the 
title compound (I5.63g). 
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NMR includes d 3.1 (s.3H,N-CH3) and 3.75 (s.6H.2xOCH3). 
Intermediate 50 

5 3'Amino-N-[(3.4-dimethoxyphenyl)methyll-N-methylb9nzenepropanamide 

A solution of Intermediate 49 (lOg) in ethanoi (lOOmi) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (1g). After the hydrogen absorption was completed, the catalyst was 
filtered off and the filtrate concentrated in vacuo . The residue was purified by column chromatography on 
70 silica gel eluting with methylene chloride/methanol (98:2) to give the title compound as an oil (5.56g). 
NMR d 2,7 (s.2H,N-CH3) and 3.65 {S.6H.2XOCH3). 

intermediate 51 

/5 3»Amino-N-[(3,4-dimethoxyphenyl)methyl]-N-methylbenzenepropanamlne 

A solution of Intermediate 50 (5g) in THF (lOOmI) was added dropwise to a stirred suspension of lithium 
aluminium hydride (2.31 g) in THF (80ml) at room temperature and the mixture was heated under reflux for 2 
hours. Water (20ml) was carefully added to the cooled mixture which was then filtered. The filtrate was 
20 concentrated, treated with water and extracted with diethyl ether. The organic extract was dried, evaporated 
and the product purified by column chromatography on silica gel eluting with methylene chloride/methanol 
(97:3) to give the title compound as an oil {2.46g), 

NMR includes d 2.1 (S.3H.N-CH3). 3.35 (s.2H»N-CH2-Ph) and 3.7 (s.6H,2xOCH3). 

25 Intennediate 52 

4-(3'Methoxy-4-nitrophenyl)-3'buten-1 *ol 

The Wittig reaction in THF (100ml) between 3nnethoxy-4-nitrobenzaldehyde (1) (2g) and 3-hydrox- 
30 ypropyltriphenylphosphonium bromide (2) (5.3g) in presence of a solution of n-butyllithium (1.6M) in hexane 
(16.5ml) gave the title compound (2.6g) as an oil. 
NMR includes signal at d 3.4(2H.t.CH20H); 3.6(3H.s.OCH3). 
{1)CA113(19): 171567 w 

(2) AR. Hands and AJ.H. Mercer» J. Chem. Soc. (c), (1968) 2448. 

d5 

Intermediate 53 

4-(4-Bromo-1 ■butenyl)-2-methoxy-1 -nitrobenzene 

40 Phosphorus tribromide (0.33ml) was added dropwise to a solution of Intermediate 52 (2.6g) in 
anhydrous diethyl ether (10ml) at O^. The mixture was stirred at room temperature for 1 hour, then washed 
with a solution of potassium carbonate (1 M) and with water. The organic layer was dried and concentrated 
in vacuo to give the title compound (3.3g) as a yellow oil. NMR includes signals at d 3.35(2H,t,CH2-Br); 3.8- 
(3H.S.O-CH3). 

45 

Intermediate 54 

N-[4-(3-Methoxy-4-nitrophenyl)-3-butenyll-3.4-dimethoxy-N-methylbenzenemethanamlne 

50 A mixture of Intermediate 53 (3.3g). Intermediate 20(b) (2.5g) and potassium carbonate (1 .9g) in DMF 
(20ml) was stirred at room temperature for 48h. The mixture was filtered and the filtrate was evaporated. 
The residue was taken into water and extracted with dichloromethane. The organic layer was washed with 
water, dried, filtered and evaporated. The oily residue was then purified by silica gel column chromatog- 
raphy eluting with dichloromethane/methanol (95:5) to give the title compound (3.4g) as an oil. NMR 

55 includes signals at d 2.1 (3H,s.N-CH3); 3.7(6H.s,2xOCH3): 3.8(3H.s,OCH3). 

Intermediate 55 
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4-Amino-NK(3,4-dimethoxyphenyl)methylh3'methoxy-N-methylben2enebutanamine 



A solution of Intermediate 54 (1.2g) in a mixture of ethanol (50ml) and ethyl acetate (20ml) was 
hydrogenated at room temperature in the presence of 10% palladium-on-carbon (O.lg). After the hydrogen 
5 absorption was completed, the catalyst was filtered off and the solution concentrated to give the title 
compound (1g) as an oil. NMR includes signals at d 2.1 (3H,8.N-CH3); 3.65(3H,s.OCH3); 37(6H,s,2xOCH7)r 

Intermediate 56 

10 2-Chloro-N-(4-nitrophenyl)acetamlde 

Chloroacetyl chloride (11ml) was added dropwise to a stirred mixture of potassium cartxinate (18.8g) 
and 4-nitroaniline (15g) in DMF (100ml) maintained at CP, The mixture was then allowed to stand overnight 
at room temperature and poured into crushed ice. A yellow solid was recovered and crystallised from 
75 toluene containing isopropyl alcohol (10%) to give the title compound (lOg), MP: 180^. 
NMR Includes signals at d 4.1(2H,s.COCH2CI); 7.4-6.1 (4H.m,aromatics); 10.3(1 H,bs,NH). 

Intermediate 57 

20 3.4-Dihydro*6,7-dimethoxy-N-(4-nitrophenyl)-2(1H)-isoquinolineacetamide 

A mixture of Intermediate 56 (10.3g), potassium carbonate (Bg) and 1 ,2,3.4-tetrahydro-67-dlmethox- 
yisoqulnoline (9.3g) in DMF (100ml) was heated overnight at 60°. After cooling, the reaction mixture was 
poured onto ice and the insoluble material recovered and dried to give the title compound, MP: 173-178*^. 
25 NMR includes signals at d 2.8{4H,s,2xCH2); 3.2(2H,s.COCH2-N); 37(2H.s,N-CH2-Ph): 3.7(6H,m.2xOCH3); 
6.2-8.1 5(6H.m.aromatics): 9.3(1 H,b$,NHCO). 

Intermediate 58 

30 N-(4-Aminophenyl)-3,4-dihydro-6,7-dimethoxy-2(1H)-isoquinolineacetamide 

A suspension of Intermediate 57 (15g) and 10% palladium-on-carbon (1g) In ethanol (200ml) was stirred 
at room temperature under a slight overpressure of hydrogen. After 2h the catalyst was filtered off, and 
washed with dichloromethane/methanol (9:1). The filtrate and washing were concentrated and the crystalline 
35 residue gave upon washing with ethanol and drying the title compound (10.6g). MP: 185^. NMR includes 
signals at d 2.8(4H3,2xCH2): 3.15(2H.s,COCH2-N); 3.6(2H,s.Ph-CH2-N): 3.7(6H.s.2xOCH3); 6.15-7.3- 
(6H,m.aromatics); 8.65(1 H,bs.CONH). 

Intermediate 59 

40 

N-[2-(1 ,2,3,4-Tetrahydro-6J-dlmethoxy-2-isoquinolinyl)ethyl]-1,4-benzenediamine 

A solution of borane in tetrahydrofuran (1M; 35.4ml) was added to a stirred solution of Intermediate 58 
(2g) in THF (150ml). After 4h of refluxing the reaction mixture was cooled, treated with concentrated 

45 hydrochloric acid to make the solution up to 3N in hydrochloric acid and then refluxed again for 15 min. 
ION Sodium hydroxide was added and the mixture was extracted with dichloromethane. The organic layer 
was washed with water, dried and concentrated to give a residue which after purification by silica gel 
column chromatography eluting with toluene/isopropylamine (95:5) gave the title compound as an oil (1.2g)* 
NMR Includes signals at d 2.6(4H,b8,Ph-CH2-CH2-N): 3.45(4H.s,CH2-NHPh and PhCH2*N); 3.6- 

50 (6H,s,2xOCH3); 6.d(6H,s,aromatics). 

Intermediate 60 

4*{2-(2,3-Dihydro-5.6-dimethoxy-1H-isoindol-2-yl)ethyllbenzenamine 

55 

4.5-Bischloromethyl veratrol (2.35g: S. H. Wood, M. A. Peny and C. C. Tung, J. A. C. S., (1950). 72, 
2989-2991) was added at room temperature to a stirred suspension of 50% aqueous sodium hydroxide (5 
ml), toluene (25 ml). 4-aminophenylethylamine (1 .5g) and Aliquat (0.2g). The heterogeneous mixture was 
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stirred at room temperature for 16 hours, poured in water and extracted with methylene chloride. The 
organic layer was dried and the solvent evaporated In vacuo . The residue was purified by column 
chromatography on silica gel eluting with methylene dichlortde/methanol (95:5) to give the title compound 
as a solid (0.6g). MP: ISO^. NMR includes signals at d 2.7(4H,mPh-CH2-CH2-N); 4.8(2H,bs.NH2): 3.7- 
5 (6H,5.2xOCH3); 3,8(4H.s.2xN-CH2 Ph); 6.2-7.0(6H.m,aromatics). 

Intermediate 61 

1 -(4-Nltropheny l)'2'(1 »2,3,4>tetrahydro-6,7-dlmethoxy-2-lsoqulnollny l)ethanone hydrotyomide 

10 

A solution of 6,7-dimethoxy-1,2,3.4-tetrahydroisoquinoline (15.63g) and 2*bromo-4'-nitroacetophenone 
(16.47g) in a mixture of ethanol (150ml) and methylene chloride (150ml) was heated at 60^ for 24 hours. 
After cooling to room temperature yellow crystals appeared. These were collected by filtration and dried in 
vacuo to give the title compound (9.4g); MP: 216^. NMR(D6-DMS0) includes signals at d 3.6(6H,s,2xOCH3); 
15 4.2(2H.s,N-CH2-Ph); 4.95(2H.$,CO-CH2-N); 6.6(2H.aromdtlcs isoquinoline); 8(4H.m.aromatics). 

Intermediate 62 

3,4-Dihydro-67-dimethoxy-a-(4-nUrophenyl)-2(1H)-lsoqulnolineethanol 

20 

To a suspension of Intermediate 61 (9.4g) in methanol (600ml) was added portlonwise sodium 
borohydride (2.44g) and the mixture was stirred at room temperature for 16 hours. The reaction was diluted 
with water (200ml). filtered and evaporated in vacuo. The residue was extracted with methylene chloride and 
washed with water. The organic layer was dried and evaporated in vacuo to give the title compound (1.1 5g), 
25 after crystallisation from ethanol, MP: 130^. NMR includes signals at d 2.4-3.1 {6H.m.3xCH2); 3.7- 
(6H.s,2xOCH3); 4.2(1 H,bs.OH); 4.8(1 H.m.H-C-OH); 6.1-8.1(6H.m.aromatics). 

Intermediate 63 

30 a-(4-Aminophenyl)-3,4-dihydro-6,7<limethoxy-2(1H)-isoqulnonneethanoi 

A solution of Intermediate 62 (2.4g) in ethanol (200ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on*carbon (0.3g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound (1.9g) as a white solid, MP: 168^. 
35 NMR includes signals at d 2.4-2.9(6H,m,3xCH2); 3.5(2H,bs.NH2): 3.7(6H.s.2xOCH3): 4.55(1 H,t,H-COH); 6.25- 
7.1 (6H,m,aromatics). 

Intermediate 64 

40 2-Bromo-N-methyl-N-[(4-nltrophenyl)methyllacetamide 

To a solution of bromoacetyl bromide (30g) in methylene chloride (20ml) at 0* was added a solution of 
N-methyl-4-nitrobenzenemethanamine (8.3g; G. 1. Wilson. J. Chem. Soc. 1926* 2461) in methylene chloride 
(10ml) and triethylamine (12ml). The reaction was stirred 5 min. at 0^ and then water (20ml) was added. The 
45 methylene chloride layer was dried and evaporated in vacuo . The residue was purified by column 
chromatography eluting with methylene chloride/methanol (97:3) to give the title compound (15g) as an oil. 
NMR includes signals at d 3.1(3H.s.N-CH3): 3.9(2H.8,CH2Br): 4.55(2H,8,Ph-CH2-N): 7.0-8.3(4H,m.aromatics). 

Intermediate 65 

50 

3.4'Dihydro-6,7-dimethoxy-N-methyl-N>[(4>nitrophenyl)methyl]-2(1H)-isoquinolineacetamide 

A mixture of Intermediate 64 (1.8g), 6,7-dimethoxy-1,2.3,4-tetrahydroisoquinollne (1.4g) and potassium 
carbonate (1.6g) in DMF (150ml) was stirred overnight. After removal of insoluble material by filtration the 
55 solvent was evaporated in vacuo and the residue partitioned between dichloromethane and water. The 
organic phase was dried, then concentrated under reduced pressure and the product, after purification by 
column chromatography eluting with methylene chloride/methanol (96:4), gave the title compound (1.65g). 
NMR includes signals at d 2.8(4H.m,2xCH2); 3.0(3H.s.N-CH3); 3.33(2H.s,CO-CH2-N); 3.6(2H.s.N-CH2-Ph): 
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3.7(6H,s^xOCH3); 4.55(2H,s,PIt€H2-NHCO); 6;J-8.1(eH,m,aromatics). 
Intermediate 66 

N-[(4-Aminophenyi)methylh3,4<lihydfo-67>dimethoxy-N-methyl'2(1HHsoquin 

A solution of Intermediate 65 (1.65g) in ethyl acetate (100ml) was hydrogenated at room temperature 
and atmospheric pressure in the presence of 10% palladium-on-carbon (O.349). After hydrogen absorption 
was completed, the catalyst was filtered off and the solution was concentrated to give the title compound - 
(1.43g) as a white solid, MP: 175-215^ NMR includes signals at d 2.8(7H.m.NCH3 and 2xCH2): 3.2- 
(2H,s.C0-Chfe-N); 3.5(2H,s,N-CH2-Ph); 3.7(6H,s^CH3). 

Intennediate 67 

N'[(4-Aminophenyl)methyl]'3,4-dihydro-67'dlmethoxy-N-methyl-2(1 H)-isoqulnolineethanamine 

A solution of Intermediate 66 (l.49g) in THF (150ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (0.47g) in THF (100ml) at room temperature for 4 hours. Water (5ml) was added 
carefully to the cooled mixture which was filtered and the filtrate concentrated and the residue extracted 
with methylene chloride. The organic layer was dried and evaporated. The resulting product was purified by 
column chromatography on silica gel eluting with methylene chlorlde/isopropylamlne (92:8) to give the title 
compound as an oil (0.7g). NMR includes signals at d 2.15(3H,s,N-€H3); 2.55(8H,m.4xCH2); 3.55(2H,s.NH2): 
3.65(6H.s.2xOCH3); 6.3-7.1 (6H,m.aromatlcs) 

Intermediate 68 

2-l[(3.4-Dlmethoxyphenyl)methyl]methylamlno]-N-methyl-N-[(4-nltrophenyl)methyllacetamide 

A mixture of Intermediate 64 (4.3g). Intermediate 20(b) (3.26g) and potassium carbonate (4.1 4g) in DMF 
(100ml) was stirred overnight. The mixture was filtered, and the filtrate concentrated in vacuo to a residue 
which was extracted with methylene chloride. After washing with water and drying, the organic layer was 
evaporated to a syrup which was purified by column chromatography on silica get eluting with ethyl 
acetate/cyclohexane (1:1) to give the title compound as an oil (5.7g). NMR includes signals at d 2.3(3H,$.N- 
CH3): 3.7(6H,s.2xOCH3); 4.5(2H,s.Ph-CH2-NHCO). 

Intermediate 69 

N*[(4-Aminophenyl)methyll-2-[[(3.4-dimethoxyphenyl)methyl>methylaminol-N-methylacetamlde 

A solution of Intermediate 68 (57g) in a mixture of ethyl acetate/methanol (1:2) (100ml) was hydroge- 
nated at room temperature and atmospheric pressure in the presence of 10% palladium-on-carbon (0.8g). 
After hydrogen absorption was completed, the catalyst was filtered off and the filtrate was concentrated to 
give the title compound (5.2g) as an oil. NMR includes signals at d 3.8(6H,s.2xOCH3); 4.5(2H,s,Ph-CH2- 
NCO). 

Intermediate 70 

N-[(4-Aminophenyl)methyll-N'-[(3.4-dimethoxyphenyl)methyl]-N,N'-dimethyl-1,2-ethanediamine 

A solution of Intermediate 69 (5.2g) in THF (150mt) was added dropwise at room temperature to a 
stirred suspension of lithium aluminium hydride (1g) In THF (50ml). After 4 hours, water (10ml) was added 
carefully to the cooled mixture which was then filtered. The filtrate was concentrated to dryness and the 
residue diluted with methylene chloride and extracted with hydrochloric acid (1 M). The aqueous layer was 
basified with an aqueous solution of sodium hydroxide (1M) and extracted with methylene chloride. The 
organic layer was dried and then concentrated in vacuo . The residue was purified by column chromatog- 
raphy on silica gel eluting with cyclohexane/methylene chtoride/isopropylamine (5:4:1) to give the title 
compound as an oil (2g). NMR Includes signals at d 2.1(6H.$,2xNCH3): 2.4(4H.s,2xNCH2); 3.2(4H,m,^ 
CH2-Ph); 3.6(6H.s,2xOCH3); 3.85(2H,s,NH2): 6.1-7.5(7H,m,aromatics). 
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Intermediate 71 

3,4-Dimethoxy«NHiiethyl-N-[4-<4-n!trophenyl)>2'butenyl]benzenemethanamlne 

5 A mixture of Intermediate 20(b) (9g). potassium carbonate (8g) and 1-chloro-4(4-nitrophenyl)-2-butene 
(10.6g: Morgan and al.. J. Med. Chem.. 8, (1986). 1398-1405) in 4-methyl-2-pentanone (300ml) was refluxed 
for 18 hours. After cooling, the mixture was filtered and evaporated In vacuo . The residue was purified by 
column chromatography eluting with methylene chloride/methanol (97.5:2.5) to give the title compound (2g) 
as an oil. NMR Includes signals at d 2.2(3H,s,N-CH3); 3.9(6H.s»2xOMe); 5.7(2H,m.double bond); 6.9- 

w (3H,m,aromatics Ph(0Me)2): 7.4 and 8.15(4H.2d,aromatics PhN02). 

Intermediate 72 

N»[4*(4-Aminophenyl)-2-butenyll-3,4-dlmethoxy-N-methylbenzenemethanamine 

16 

Intermediate 71 (1.7g) was dissolved at room temperature with stirring in a mixture of methanol (50ml) 
and concentrated hydrochloric acid (2ml). Iron powder (1.5g) was then added slowly, and the reaction 
mixture was heated under reflux for 1h. The mixture was then evaporated, basified with sodium hydroxide 
and extracted with diethyl ether. The organic layer was dried and evaporated in vacuo to give the title 
20 compound (0.21g) as an oil. NMR includes signals at d 2.15(3H,s.N-CH3); 3.8(6H,s,2xOMe): 5.55^ 
(2H.m,double bond); 6.3-7.2(7H,m,aromatics). 

Intermediate 73 

25 3.4'Dimethoxy-N-methyhN«[3'(4-nitrophenyl)-2-propenyl] benzenemethanamine 

A mixture of Intermediate 20(b) (3.6g), 1-chIoro-3-(4-nitrophenyl)-2-propene (4.8g: Cignarella and al., J. 
Med. Chem., 8, (1965), 326-329) and potassium carbonate (3.5g) in 4-methy!-2-pentanone (60ml) was 
refluxed for 3 hours. After cooling, the mixture was filtered and the filtrate was evaporated in vacuo . The 
30 residue was purified by column chromatography eluting with methylene chloride/methanol (95:5) to give the 
title compound (4.9g) as an oil. NMR includes signals at d 2.25(3H.s.NCH3): 3.2(2H,d,N-CH2-CH = CH); 3.5- 
(2H.s.NCH2Ph); 3.85(6H.s,2xOMe); 6.55(2H,m,double bond); 6.8(3H.d,aromatics Ph(0Me)2); 7.4 and 8.1- 
(4H,2d.aromatics PhN02). 

35 Intermediate 74 

4-[3-l[(3,4-Dimethoxyphenyl)methyllmethylamino}-1 -propenyl] benzenamine 

Intermediate 73 (4.8g) was dissolved in a mixture of methanol (100ml) and concentrated hydrochloric 
40 acid (10ml) at room temperature with stinring. Iron powder (5g) was then added slowly and the reaction 
mixture was refluxed for 0.5h. After cooling, the mixture was evaporated, diluted with water (20ml), basified 
with sodium hydroxide solution, concentrated and extracted with diethyl ether. The organic layer was dried 
and evaporated to give the title compound (3.95g) as an oil. 

NMR includes signals at d 2.2(3H,s,NCH3); 3.15(2H.d.N-CH2*CH = CH); 3.5(2H.s.NCH2Ph); 3.6(2H.s,NH2): 
45 3.8(6H,s,2xOMe): 5J-7.6(9H,m,aromatics and double bond). 

Intermediate 75 

1.2,3,4-Tetrahydro-6-methoxy-2-[2-(4-nitrophenyl)ethyl]isoquinoline 

50 

A mixture of 1-(2-bromoethyl)'4-nitrobenzene (6.4g), 1,2,3,4-tetrahydro-6-methoxyisoquinoline (4.6g; 
Daniel J. Sail and Gary L. Grunewald. J. Med. Chem. 1987. 30, 2208-2216) and potassium carbonate (9.7g) 
in DMF (150ml) was stirred at 50* for 15 h. The mixture was evaporated to dryness and the residue was 
extracted with dichloromethane. The organic layer was washed with water, dried, filtered and evaporated. 
56 The residue was then purified by column chromatography eluting with dichloromethane/methanol (98:2) to 
give the title compound (2g) as an oil which solidified on standing. 
NMR Includes signals at d 3.6(2H.m,N-CH2Ar). 3.7 (3H,s.OCH3). 
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Intermediate 76 

4"[2>(1 .2,3,4-Tetrahydro-6-methoxy-2-isoquinolinyl)ethyl]-b9nzenamine 

5 A soiutton of Intermediate 75 (2g) in ethanol (100ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (0.2g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated in vacuo to give the title compound (1.6g) as an orange oil 
which solidified on standing. 

NMR Includes signals at d 3.4 (2H,s.NH2), 3.55 (2H,s,N-CH2Ar). 3.65 (SH.s.OCHa). 

70 

Intermediate 77 

1,2,3.4-Tetrahydro-6,7-dimethoxy-2-t3-(3-nitrophenyl)-1-oxo-2-propenyllisoquinollne 

75 A mixture of 3-nitrocinndmic acid (lOg) and 1 -hydroxy benzotriazole (8.2g) in DMF (100ml) was stirred at 
room temperature for 10 min. 1^,3.4-Tetrahydro-6,7-dimethoxy-i$oqulnotine (lOg) was then added, followed 
by dicyctohexylcarbodiimide (I0.6g) and the mixture was stirred at 50^ for 48 h and then filtered. The filtrate 
was concentrated in vacuo , treated with dilute sodium hydroxide and extracted with dichloromethane. The 
dried organic extract was evaporated and purified by column chromatography eluting with 

20 dichloromethane/methanol (97:3) to give the title compound (7.8g). NMR includes a signal at d 3.85 
(6H.S.OCH3). 

Intermediate 78 

25 2'[3-(3-Aminophenyl)-1-oxopropyll-1.2,3,4>tetrahydro*6.7-dimethoxy-isoquinolinB 

A solution of Intermediate 77 (7.6g) in ethanol (100ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (1g). After the hydrogen absorption was completed, the catalyst was 
filtered off and the filtrate concentrated in vacuo to give the title compound (6.8g). 
30 IR: Freq CO: 1640cm-1. Freq NH2: 3450cm-1. 

Intermediate 79 

3-[3-(l,2,3,4-Tetrahydro-6>7'dimethoxy'2-lsoqulnolinyl)propyl) benzenamine 

35 

A solution of Intermediate 78 (6.8g) in THF (100ml) was added dropwise to a stirred suspension of 
lithium aluminium hydride (3g) in THF (100ml) at room temperature and the mixture was heated under reflux 
for 3 h. Water was then added carefully to the cooled mixture which was filtered, evaporated and extracted 
with ether. The extract was dried and evaporated to give the title compound (5.4g) as an oil which solidified 
40 on standing. 

IR: Freq NH2 : 3350-3450 cm-1 . 

Intermediate 80 

45 1'[[(3.4-Dimethoxyphenyl)methyl]methylaminoh3-(4'nitrophenoxy)-2-propanol 

A mixture of 1.2-epoxy-3-(4-nitrophenoxy)propane (6g: Sigma) and Intermediate 20(b) (5g) In 
isopropanol (100ml) was heated under reflux for 18 h and evaporated. The oily residue was crystallised from 
ether to give the title compound (8.3g) as a white solid. 
50 NMR includes signals at d 2.3 (SH.s.N-CHa), 3.9 (6H.S.OCH3). 

Intermediate 81 

1-(4-Aminophenoxy)-3-[[(3.4-dimethoxyphenyl)methyllmethylamino]-2-propanol 

55 

A solution of Intermediate 80 (8g) in ethanol (100ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (0.8g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate concentrated in vacuo. The oily product was then purified by column 
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chromatography eluting with dichloromethane/methanol (95:5) to give the title compound (5.8g) as an oil. 
NMR includes signals at d 2^5 (3H,s.N-CH3), 3.8 (6H,s,OCH3). 

Intermediate 82 

5 

3,4.5-Trimethoxy*N-methyl'N-[3-(4-nitrophenoxy)propylH)en2ene methanamine 

A mlKture of 1-(3-chloropropoxyH-nitrobenzen6 (4.6g), 3,4.5-trimethoxy-N-methylbenzenemethanamine 
(4.1 g; Sigma) and potassium carbonate (2.9g) in DMF {60ml) was heated at 70^ for 24 h. The mixture was 
10 then filtered and the filtrate evaporated. The residue was taken up in water and extracted with dich- 
loromethane. The organic layer was washed with water, dried, evaporated and purified by column 
chromatography eluting with dichloromethane/methanol (99:1) to give the title compound (5.8g) as a yellow 
oil. NMR includes signals at d 2.15 (3H.s»N*CH3). 3.3 (2H.s.CH2-Ar), 3.7 (9H.s,OCH3). 

15 intermediate 83 

N«{3*(4'Aminophenoxy)propyl]-3.4.5-trimethoxy-N-methylbenzenemethanamine 

A solution of Intermediate 82 (S.8g) in ethanol (100ml) was hydrogenated at room temperature in the 
20 presence of 10% palladium-on-carbon (0.5g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound (S.lg) as an dl. NMR includes 
signals at d 2.25 (SH.s.N-CHa), 3.5 (2H,s,CH2-Ar), 3.8 (9H.s,0Me). 

Intermediate 84 

2S 

1,2,3,4-Tetrahydro*6,7'dimethoxy«2-[(4«methoxy>3*nitrophenyl)acetyllisoquinoline 

A mixture of 4-methoxy-3-nitrophenylacetic acid (1.2g) and 1 -hydroxy benzotriazole (0.95g) in DMF 
(30ml) was stirred at room temperature for 10 min 1,2,3.4-Tetrahydro-67-dlmethoxy-isoquinoline (l.lg) in 
30 DMF (20ml) was then added, followed by dicyclohexylcarbodiimide (1.2g) and the mixture was stinred at 
room temperature for 6 h and then filtered. The filtrate was concentrated in vacuo , treated with dilute 
sodium hydroxyde and extracted with ethyl acetate. The dried organic extract was evaporated to give the 
title compound (1.6g) as an oil which crystallised from ethanol as a white solid, MP 175^. IR: Freq CO: 
1650cn^1. 

35 

Intermediate 85 

2'[(3-Amino-4-methoxyphenyl)acetyll-1,2.3,4-tetrahydro-6,7-dimethoxyisoquinoline 

40 A solution of Intermediate 84 (1.6g) in ethanol (50ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (0.3g). After hydrogen absorption was completed, the catalyst was 
filtered off and the solution was concentrated to give the title compound (1.4g) as an oil. IR: Freq CO: 
1650cm-1, Freq NH2: 3340-3440 cm-1. 

45 Intennediate 86 

5«[2«(1,2,3,4'Tetrahydro-6,7-dimethoxy-2-lsoquinollnyl)ethyll-2-methoxybenzenamine 

A solution of Intermediate 85 (1.4g) in THF (30ml) was added dropwise to a stirred suspension of 
50 lithium aluminium hydride (0.9g) in THF (50ml) at room temperature and the mixture was heated under 
reflux for 3 h. Water was then added carefully to the cooled mixture which was then filtered, evaporated and 
extracted with ether The exh^ct was dried and evaporated to give the title compound (1 .2g) as an oil which 
solidified on standing. 

IR: Freq NH2 :3340-3440 cm-1 . 

55 

Intermediate 87 

1,2.3,4-Tetrahydro-2-t3-(4-nitrophenoxy)propyl]isoquinoline 
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A mixture of 1-(3-bromopropoxy)-4-nitrobenzene (lOg). 1 ,2.3,4-tetrahydroisoquinoljn© (5.1g) and potas- 
sium carbonate (10.6g) in DMF (100ml) was stirred at 70° for 24 h. Tlie mixture was then filtered and the 
filtrate evaporated. The residue was taken up with water and extracted with dichloromethane. The organic 
layer was washed with water, dried, evaporated and purified by column chromatography eluting with 
5 dichloromethane/methanol (96:4) to give the title compound (8.8g) as a yellow oil. NMR includes signals at 
d 3.6 (2H.s.N-CH2Ar), 4.1 (2H,t,CH)H2). 

Intermediate 88 

10 4*|3«(l.2«3.4'Tetrahydro-2-isoquino!lnyl)propoxylbenzenamine 

Intermediate 87 (8.8g) was dissolved in a mixture of methanol (80mt) and concentrated hydrochloric 
acid (50ml) at room temperature with stining. Iron powder (7.9g) was then added portionwise and the 
mixture was heated under reflux for 2 h. The mixture was then cooled, poured onto ice, basified with sodium 
15 hydroxide and extracted with ethyl acetate. The organic layer was washed with water, dried and evaporated 
to give the title compound (4.5g) as a red oil NMR includes signals at d 3.7 (2H^,N-CH2Ar), 3.9 (2H,t,0 
CHa). 

Intermediate 89 

20 

1.2,3,4'Tetrahydro-7-methoxy-2-[2-(4-nltrophenyl)ethyl]isoquinoline 

A mixture of 1-(2-bromoethyl)-4-nitrobenzene (3.7g), 1,2,3,4-tetrahydro-7-methoxylsoquinoline (2.7g: 
Daniel J. Salt and Gary L. Qrunewald, J. Med. Chem. 1987, 30. 2208-2216) and potassium carbonate (6.7g) 
25 in isopropanol (150ml) was stirred under reflux for 48 h. The mixture was evaporated to dryness, and the 
residue was extracted with dichloromethane. The organic layer was washed with water, dried, filtered and 
evaporated. The residue was then purified by column chromatography eluting with 
dichloromethane/methanol (99:1) to give the title compound (1.6g) as an orange solid, MP: 92-94°. NMR 
includes signals at d 3.6 (2H,m,N-CH2Ar). 3.7 (3H.s,OCH3). 

30 

Intermediate 90 

4-[2«(1,2,3,4-Tetrahydro-7-methoxy-2-isoquinolinyl)ethyl]-benzenamine 

35 A solution of Intermediate 89 (1.6g) in ethanol (100ml) was hydrcgenated at room temperature in the 
presence of 10% palladium-on-carbon (0.1 6g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated in vacuo to give the title compound (l.4g) as a white solid, 
MP: 82-84^ 

NMR Includes signals at d 3.4 (2H,s,NH2), 3.45 (2H,s.N-CH2Ar), 3.55 (3H,s,OCH3). 

40 

Intermediate 91 

1,2.3.4-Tetrahydro-6,7*climethoxy-2-[2-(3-nitrophenyl)ethyll isoquinollne 

45 A mixture of 1-{2-bromoethyl)-3-nitrobenzene (2.3g), 1,2.3.4-tetrahydro-6.7-dimethoxyisoquinoline hy- 
drochloride (2.3g) and potassium carbonate (3g) in DMF (50ml) was heated at 50° for 12 h. The mixture was 
then filtered and the filtrate evaporated. The residue was then talcen up in water, extracted with dich- 
loromethane, dried, evaporated and purified by column chromatography eluting with 
dichloromethane/methanol (99:1) to give the title compound (l.4g) as a yellow oiK NMR includes signals at 

60 d 3.6 (2H.s.N-CH2Ar). 3.75 (GH.s.OCHa). 

Intermediate 92 

3-[2-(1,2.3,4-Tetrahydro-6.7-dimethoxy-2-i5oquinollnyl)ethyl] benzenamine 

55 

A solution of Intennediate 91 (1.4g) in ethanol (50ml) was hydrcgenated at room temperature in the 
presence of 10% palladium-on-carbon (0.1 4g). After hydrogen absorption was completed, the catalyst was 
filtered off and the filtrate was concentrated in vacuo to give the title compound (1 .15g) as a yellow oil which 
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solidified. 

NIVIR Includes signals at d 3.6 (2H,s.N-CH2Ar). 3.75 (6H.s.OChl3), 4.5 (2H.s,NH2). 
Intermediate 93 

5 

N'[(3,4"Dimettioxyphenyl)methylH-f^ethoxy-N-inethyl-3-nitrot)enzeneethanamide 

A mixture of 4-methoxy-3-nitroben2eneacetic acid (1.2g: OA 87. 8468411) and 1 -hydroxy benzotriazole 
(0.95g) In DMF (30ml) was stirred for 10 min. Intermediate 20(b) (l.lg) in DMF (20ml) was then added, 
10 followed by dicyclohexylcarbodiimide (1.2g) and the mixture was stirred at room temperature for 6 h and 
then filtered. The filtrate was concentrated invacuo, treated with dilute sodium hydroxide and extracted with 
ethyl acetate. The dried, organic extract was evaporated to give an oil which was purified by column 
chromatography eluting with dichloromethane/methanol (95:5) to give the title compound (1.5g) as an oil. 
IR: Freq CO: 1640cm-1. 

IS 

Intermediate 94 

3*Amlno-N-[(3.4-dimethoxyphenyl)methylh4-methoxy-N-methylben2eneacetamid6 

20 A solution of Intermediate 93 (i.45g) in ethanol (40 ml) was hydrogenated at room temperature in the 
presence of 10% palladlum-on-carbon (0.25g). After the hydrogen absorption was completed, the catalyst 
was filtered off and the solution was concentrated to give the title compound (1.2g) as an oil. 
IR: Freq CO: 1 630cm-1 , Freq NH2 : 3350-3450cm-l . 

25 Intermediate 95 

3-Amino-N-[(3,4-dlmethoxyphenyl)methylH-methoxy'N-methylbenzeneethanamlne 

A solution of Intermediate 94 (1.2g) in THF (30ml) was added dropwise to a stirred suspension of 
30 lithium aluminium hydride (0.9g) in THF (50ml) at room temperature and the mixture was heated under 
reflux for 3 h. Water was added carefully to the cooled mixture which was then filtered, washed with THF, 
evaporated and extracted with ether. The extract was dried and evaporated to give the title compound (1g) 
as an oil. 

IR: Freq NH2 : 3350-3450 cm-1 . 

35 

Intermediate 96 

1,2,3,4'Tetrahydro-5,6-dimethoxy-2-[2-(4-nitrophenyl)ethyll isoquinoline 

40 A mixture of l-(2-bromoethyl)-4-nitrobenzene (0.3g). 1,2.3,4-tetrahydro-5.6-dlmethoxyisoquinoline 
[0.25g; R. D. Haworth. J. Chem. Soc, 2281 (1987); Robin D. Clark. J. Med. Chem.. 596-600, 33, (1990)] and 
potassium carbonate (0.5g) In DMF (25ml) was heated at 60° for 3 h. The mixture was then filtered and the 
filtrate evaporated. The residue was taken up in water, extracted with dichloromethane. dried, evaporated 
and purified by column chromatography eluting with dichloromethane/methanol (99:1) to give the title 

45 compound (0.3g) as an orange solid, MP:97°. NMR includes signals at d 3.6 (2H,s,N-CH2Ar), 3.75 
{6H,s,OCH3). 

Intermediate 97 

50 4-f2-(1,2.3.4-Tetrahydro-5,6-dlmethoxy'2*isoquinolinyl)ethylpben2enamine 

A solution of Intermediate 96 (0.3g) in ethanol (20ml) was hydrogenated at room temperature in the 
presence of 10% palladium-on-carbon (30mg). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated in vacuo to give the title compound (0.22g) as a yellow oil. 
55 NMR includes signals at d 3.55 (2H,s.N*CH2Ar), 3.65-3.85 (8H, OCH3 and NH2). 

Intermediate 98 



41 



EP 0 494 623 A1 

1 ,2.3,4-Tetrahydro-6.7.8-trifnethoxy-2-[2-(4-nitrophenyl)ethyll isoquinoline 



A mixture of 1-(2-bromoethylH'nitrobenzene (0.34g), 1,2,3.4-tetrahydro-6,7,6-trimethoxyisoquinoline 
(0.33g: J. Chem. Soc. D, (20), 1296-1297 (1970)] and potassium carbonate (O.Sg) in DIVIF (20ml) was lieated 
5 at 50° for 12 h. The mixture was then filtered and the filtrate evaporated. The residue was taken up in water, 
extracted with dichloromethane, dried, evaporated and purified by column chromatography eluting with 
dichloromethane/methano! (99:1) to give the title compound (0.34g) as a red solid, MP:110^. NMR includes 
signals at d 3.55 (2H,s.N-CH2Ar). 3.70 (6H,s,OCH3), 3.75 (3H.S.OCH3). 

10 Intermediate 99 

4>[2-(1,2,3,4-Tetrahydro-6.7.8-trtmethoxy'2«isoquinolinyl)ethylhben2enamine 

A solution of Intermediate 98 (0.34g) in ethanol (10ml) was hydrogenated at room temperature in the 
IS presence of 10% palladium*on>carbon (50mg). After the hydrogen absorption was completed, the catalyst 
was filtered off and the filtrate was concentrated In vacuo to give the title compound (0.3g) as a white solid, 
MP: 92°. 

NMR includes signals at d 3.55 (2H,s,N-CH2Ar), 3.7-3.75 (11H. OCHa and NH2). 

20 Intermediate 100 

1 ,2.3>4-Tetrahydro-6,7-dlmethoxy-2-I2-(4-nltrophenyl)ethyll Isoquinoline 

A mixture of 1-(2-bromo6thyl)-4-nitrobenzene (9.64g). 1,2,3*4-tetrahydro-6,7-dimethoxyisoquinoline hy- 
25 drochloride (10.59g) and potassium carbonate (17.38g) in isopropanol (150ml) was refluxed for 46h. The 
mixture was then filtered and the filtrate evaporated to dryness. The resulting residue was taken up in water 
and extracted with dichloromethane. The organic layer was washed with water, dried and evaporated to give 
an oil which crystallised in a mixture of 2*propanol and diethyl ether to give the title compound (10.27g). 
M.p.: 118-119°. 

30 



Analysis Found : 


C.66.48: 


H.6.48; 


N.8.14; 


Ci9H22N204 requires : 


Ci66.65: 


H.6.48: 


N,8.18%. 



3$ 

Intermediate 101 

4-[2-(1,2,3,4-Tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyll benzenamine 
40 Method a : 

A solution of Intermediate 100 (20g) in ethanol (300ml) was hydrogenated at room temperature and 
atmospheric pressure in the presence of 10% palladium-on-carbon (2g). After the hydrogen absorption was 
completed, the catalyst was filtered off and the solution was concentrated to give the title compound (17.2g) 
45 as an oil which solidified by scratching In hexane. 

Method b : 

Iron powder (I2.44g) was added portionwise at room temperature to a stirred solution of Intermediate 
so 100 (14g) in a mixture of methanol (150ml) and concentrated hydrochloric acid (150ml). After heating under 
reflux for 45 min. the mixture was cooled, poured onto Ice, basified with a solution of sodium hydroxide and 
extracted with ethyl acetate. The organic layer was washed with water, dried and evaporated to give the title 
compound. M.p.: 128? (ethanol). 



Analysis Found : 


C,72.77; 


H,7.80; 


N,9.17; 


Ci9H2«N202 requires : 


C,73.05; 


H,7.74; 


N.8.97%. 
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Example 1 

9J0'Dihydro-5-methoxy-9-Qxo-N-[4-[2-(1,2.3.4-tetrahydro-6,7-dimethoxy-2-isoquinolin^ 
acridinecarboxamide 

5 

A mixture of 9,10-dihydro-5-melhoxy-9-oxo-4-acrldlnecarboxyllc acid (I.39) and 1 -hydroxy benzotriazole 
(0.4dg) in OMF (30ml) was stirred at room temperature for lOmin. Intermediate 2(c) (1g) in DMF (20ml) was 
then added, followed by dicyclohexylcarbodttmide (0.66g) and the mixture was stirred at room temperature 
for 16h and then filtered. The filtrate was concentrated m vacuo , treated with dilute sodium hydroxide 
w solution and extracted with dichloromethane. The organic layer was then washed with water* dried and 
evaporated to give a residue which was purified by column chromatography eluting with dich* 
loromethaneimethanol (97:3) to give a solid which was recrystallised from isopropanol and filtered off to give 
the title compound (0.4g), m.p. 215*225°. 



Analysis Found : 


C72.3; 


H,5.9; 


N.7.4: 


C34H3aN305 requires : 


C,72.5: 


H.5.9: 


N,7,4%, 



20 Example 2 

9,10'Dihydro-5-methoxy-9K)xo-N-[4-[[3-(1.2,3,4-tetrahydro-67-dlmethoxy-2Hsoquinollnyl)propyl]thio]phen 
4-acridinecarboxamide 

25 A mixture of 9,10-dihydro*5*methoxy-9-oxo*4*acridinecarboxylic acid (0.7g) and Vhydroxybenzotriazole 
(0.35g) in DMF (20ml) was stirred at room temperature for lOmin. Intermediate 2(b) (0.9g) in Dh/IF (20ml) 
was then added, followed by dicyclohexylcarbodiimide (O.Sg) and the mixture was stirred at room 
temperature for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The combined, dried organic extracts were evap- 

30 orated to leave an oil which was purified by column chromatography eluting with dichloromethane:methanol 
(97:3). The resulting solid was recrystallised from acetonltrile and filtered off to give the title compound • 
(0.26g), m.p. 199^. 



Analysis Found : 


C,67.7; 


H,5.9; 


N.6.6: 


S.5.2: 


(^5H35Na05S(0.5H20) requires : 


C,67.9; 


H.5.9: 


N.6.8: 


S,5.2%. 



Example 3 

40 

9.10-Dihydro-5-methoxy-9-oxo-N-[4-[3-(1.2.3.4-tetrahydrO'6,7>dimethoxy'2«isoquinolinyl)propoxy]phenyll-4- 
acridinecarboxamide 

A mixture of 9,10-dlhydro-5-methoxy-9-oxo*4*acridinecarboxyllc acid (1.5g) and 1-hydroxybenzotrlazole 
45 (O.Sg) in DMF (30ml) was stirred at room temperature for 10min. Intermediate 2(a) (l-27g) in DMF (20ml) 
was then added, followed by dicyclohexylcarbodiimide (0.76g) and the mixture was stirred at room 
temperature for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The combined, dried organic extracts were evap- 
orated to give a residue which was purified by column chromatography eluting with dich- 
50 loromethaneimethanol (97:3). The solid was recrystallised from Isopropanol and filtered off to give the title 
compound (0.89g), m.p. 190°. 



Analysis Found : 


0,68.6; 


H,5.9: 


N.6.8: 


CasHasNaOe requires: 


C,68.6; 


H,6.1; 


N,6.9%. 



Example 4 
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5-Fluoro-9JO-dihydro-9-oxo-N-[4>I[3>(1^,3.4-tetrahydro-67'dimethoxy-2^ 

acfidinecarboxamide 

A mixture of 5-fluoro-9.10-dihydro-9-oxo-4-acridinecarboxyllc acid {1g) and l-hydroxybenzotriazole 
s (0.5g) in DMF (30ml) was stirred at room temperature for lOmln. Intermediate 2(b) (1.4g) in DMF (20ml) was 
then added, followed by dicyclohexylcarbodiimlde (0.8g) and the mixture was stirred at room temperature 
for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium hydroxide 
solution and extracted with dichloromethane. The combined, dried organic extracts were evaporated to give 
a residue which was purified by column chromatography eluting with dichloromethanetmethanol (97:3). The 
10 solid was recrystallised from isopropanol and filtered off to give the title compound (0.28g), m.p. 162°. 



Analysis Found : 


0.66.1; 


H.5.4; 


F.3.0: 


N.6.8; 


S.5.3; 


C34H32FN304S requires : 


C.66.3; 


H,5,6; 


F.3.1; 


N.6.8; 


S.5.2%. 



The following compounds were prepared in a similar manner to Examples 1 to 4. 
Example 5 

20 9,10-Dihydro-5-methyl-9-oxo-N-[4-[[3-(1,2,3.4-tetrahydro^,7-dimethoxy'2»isoquinolinyl)propyllthiolphenylh 

acridinecarboxamide 

The coupling of 9.10-dihydro-5-methyl*9-oxo-4-acridinecarboxylic acid (1g) with Intermediate 2(b) (1.4g) 
gave, after crystallisation from isopropanol, the title compound (0.45g). m*p. 155°. 

25 



Analysis Found : 


C168.82 


H.5.9; 


N,6.8: 


S.5.0; 


C35H35l^04S(H20) requires : 


0,68.7; 


H,6.1; 


N»6.8; 


S,5.2%, 



30 

Example 6 

9.10-Dihydro-9-oxo-N-[4-[3-(1.2.3.4-tetrahydro*6.7-dimethoxy*2*isoquinolinyl)propoxy]phenyl]-4- 
acridinecarboxamide 

35 

The coupling of 9,10-dihydro-9-oxo-4-acrldinecarboxylic acid (0.8g) with Intermediate 2(a) (l.lg) gave, 
after crystallisation from isopropanol, the title compound (0.27g), m.p. 220^. 



Analysis Found : 


C.71.4; 


H.5.9: 


N.7.3: 


C34H33N3Qs(0.5H20) requires : 


C,71.3i 


H.e.o: 


N.7.3%. 



Example 7 

45 

9«10'DihydrO'9'OXO-N-t4-2-(1.2.3.4-tetrahydro-6.7-dimethoxy'2'isoquinolinyl)ethoxy]phenylH' 
acridinecarboxamide 

The coupling of 9.10-dihydro-9-oxo-4-acridinecarboxylic acid (0.37g) with Intermediate 5(a) (0.51g) gave 
50 after crystallisation from isopropanol, the title compound (0.27g). m.p. 154<^. 



Analysis Found : 


0.70.4; 


H.5.7; 


N.7.5; 


O33H3iN3O5(0.5H2O) requires : 


0,70.9; 


H.5.8: 


N,7.5%. 



Example 8 
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9J0-Dihydro-9K)xO'N>[4-[t3-(1.2,3,4-tetrahydi^jKtimethoxy'2H^ 



acridincarboxamide 



The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g) with Intermediate 2(b) (1g) gave, 
after crystallisation from Isopropanol, the title compound (0.04g). m.p. 182°. 



Analysis Found : 


C.67.3; 


H.5.6: 


N.6.9; 


S.5.25: 


C34H33N304S(1.5H20) requires : 


C,67.3; 


H,5.9: 


N.6.9; 


S,5.3%. 



Example 9 

9.1(>-Dihydro-5-methyl■9K)xo■N■[4^4■(1,2.3,4-tet^ahydro^^J-d^methoxy'2«isoquino!inyl)butyll^^ 
acridinecarboxamlde 

The coupling of 9.10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (1g) with Intermediate 2(d) 
(1.34g) gave, after crystallisation from ethanol/acetone, the title compound (0.86g). m.p. ^A(fi. 



Analysis Found : 


C.73.1: 


H.8.3: 


N,6.8: 


C36H37N304 (H2O) requires : 


C,72.8; 


H.6.5: 


N.7,1%. 



Example 10 

9J0-DihydrQ'5-methoxy-9-oxQ-N-[4H3-(1.2,3,4-tetrahydro-6,7-dlmethoxy-2-isoqulnolinyl)propyilphenyl>^ 
acridinecarboxamlde 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.65g) with Intermediate 5(b) 
(0.53g) gave, after crystallisation from isopropanol, the title compound (0*3g). m.p, 135^. 



Analysis Found : 


C.70.9; 


H.6.0; 


N.6.7; 


CasHssNsOs (H2O) requires : 


C.70.6; 


H.6.3; 


N,7.05%. 



Example 11 

9,10-Dlhydro-5-methyl-9-oxo-N-[4-I3"(1,2.3.4'tetrahydrO'^J<limethoxy"2'isoquinolinyl)prop^ 
acridinecarboxamlde 

The coupling of 9,10<^ihydro*5^ethyl-9-oxo-4-acridinecarboxylic acid (0.61 g) with Intermediate 5(b) 
(0.53g) gave, after crystallisation from isopropanol, the title compound (0.45g), m.p. 120^. 



Analysis Found : 


C.73.2; 


H.6.15; 


N.7.3; 


C35H35N3O4(0.5 H2O) requires : 


C.73.7; 


H,6.35; 


N,7.4%. 



Example 12 

5«Fluoro*9,1Q'dihydrO'9-oxo-N«[4'[2'(1>2.3.4-tetrahydro-6.7-dimethoxy-2«i8oquinolinyl)ethyl]phenyl]-4- 
acridinecarboxamlde 

The coupling of 5-fluoro-9,10*dihydro-9-oxo-4-acridinecarboxylic acid (1g) with Intennediate 2(c) (0.81 g) 
gave, after crystallisation from acetonitrile/isopropanol (1:1), the title compound (0.2g), m.p. 212°. 
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Analysis Found : 


c,e 


9.4; 


H.5.2: 


N.7.8; 


C33H3oFN30((H20) requires : 


C,G 


9.6; 


H.5.6; 


N.7.4%. 



Example 13 

5«Fluoro>9J0-dlhydro-9-oxo-N-[4'[3-(1,2,3.4»tetrahydro^,7Kllmethoxy-2-ls^ 
acridinecarboxamide 

The coupling of 5-fluorO'9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1g) with Intermediate 5(b) (CSSg) 
gave, after crystallisation from isopropanol, the title compound (0.4g), m.p. 166^. 



Analysis Found : 


0,70.3; 


H,5.4; 


N.7.2; 


C34H32FN304(H20) requlros : 


C.69.9: 


H,S.8; 


N,7.2%. 



Example 14 

20 

9J0-DihydrcH5-methyl-9-oxo-N-[4H2-(1>2.3.4-tetrahydro-6J-dimethQxy-2HSoquinolinyl)6thyl]phen^ 
acridinecarboxamide 

The coupling of 9,10'dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (0.63g) with Intermediate 2(c) 
25 (0.62g) gave, after crystallisation from ethanol, the title compound (0.2g), m.p. 175°. 



Analysis Found : 


C.71.8: 




N.7.2: 


C34H33NaO*(H20) requires : 


C.72.2; 


H.e.2; 


N.7.4%. 



Example 15 

9,10«Dihydro-N'[2*methoxy'4-[3'(1 .2,3.4-tetrahydro-6.7-dimethoxy-2-l5oquinolinyl)propyllphenyl]-5-methyl-9- 
35 oxo-4-acrtdlnecarboxamtde 

A mixture of 9,10*dihydro-5-melhyl-9-oxo-4-acridinecarboxyIic acid (1g) and l-hydroxybenzotriazole 
(0.53g) in DMF (30ml) was stirred at room temperature for lOmin. Intermediate 16(a) (1.28g) in DMF (20ml) 
was then added, followed by dicyclohexylcarbodiimide (0.74g) and the mixture was stirred at room 
40 temperature for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The organic layer was then washed with water, dried 
and concentrated to give a residue which was purified by column chromatography eluting with dich- 
loromethane:methanol (95:5) to give a solid which was recrystallised from ether to give the title compound • 
(0.54g). m.p. 174«. 



Analysis Found : 


C,72.9; 


H,6.3; 


N,7.4; 


C3(H37N30s requires : 


C.73.1; 


H,6.3; 


N,7.1%. 



so 

Example 16 

9,10-Dihydro-5'methoxy-N-[2-methoxy"4-[3-(1,2,3,4-tetrahydro"6.7-dlmethoxy«2*isoquinolinyl)propyl]phenyl]- 
9-oxo-4-acridinecart>oxamide 

55 

A solution of Intermediate 16(a) (1.28g) and dicyclohexylcarbodiimide (0.74g) in DMF (20ml) was added 
to a stirred solution of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (1g) and 1-hydroxyben- 
zotriazote (0.5g) in DMF (20ml). The resulting mixture was stirred overnight at room temperature, filtered 
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and concentrated in vacuo . The residue was taken up in dichloromethane. and then washed successively 
with dilute sodium hydroxide solution and water. The organic layer was then dried and evaporated to give a 
residue which was purified by column chromatography eluting with dichloromethanermethanol (9:1) to give a 
solid which was crystallised from ether to give the title compound (0.43g), m.p. 168^. 



Analysis Found : 


C,70.9; 


H,6.4; 


N7.0; 


CseHa/NdOG requires : 


C,71.15; 


H,8.1; 


N,6.9%* 



10 The following compounds were prepared in a similar manner to Examples 15 and 16. 
Example 17 

5»Fluoro-9.10'dihydro-N-[2-methoxy-4-[3-(1,2,3,4-tetrahydro-67-^imethoxy«2'isoquinolinyl)propoxy]phffl^ 
IS 9-oxo-4-acridinecarboxamlde 

The coupling of 5-fluoro*9,10<lihydro*9*oxo-4-acridinecarboxylic acid (0.31 g) with Intermediate 8(a) 
(0.4g) gave, after crystallisation from isopropanol. the title compound (0.2g). m.p. 152°. 



20 



Analysis Found : 


C.65.7: 


H,5.e; 


F.3.0: 


N,6.9; 


C35H34FN306 (1.5 H2O) requires : 


C.65.8; 


H,5.8; 


F,2.9; 


N,6,6%. 



25 Example 18 

9. 1 0'Dihydro-5>methoxy-N'[2>methyl-4-I3-(1 >2,3,4'tetrahydro-6>7«dimethoxy ■2-lsoquinoliny l)propoxy]phenyll' 
9-oxo-4-acridlnecarboxamlde 

30 The coupling of 9.10<lihydro«&*methoxy9*oxo*4-acridinecarboxylic acid (1.5g) with Intermediate 8(b) 
(1.3g) gave, after crystallisation from isopropanol/ethanol, the titie compound (0.53g), m*p. I6OP. 



Analysis Found : 


C.69.6; 


H,5.8; 


N,6.5; 


C36H37N306(0.5H20) requires : 


C.70.1: 


H»6.2; 


N,6.8%, 



Example 19 

40 9, 1 0*DlhydrO'5>methyhN«[2«methyl-4'[3'(1 >2,3,4«tetrahydrO'6,7'dimethoxy"2-isoquinoliny l)propoxy Iphenylh9- 
oxo-4'acridinecarboxamide 

The coupling of 9.10-dihydro-5-methyl*9^x&4-acridinecarboxy{ic acid (1g) with Intermediate 8(b) (1.4g) 
gave, after crystallisation from acetone, the title compound (0.73g), m.p. 160P. 

45 



Analysis Found : 


CJI.O: 


H.6.1: 


N,6.5; 


CseHdzNdOs {H2O) requires : 


C.70.9; 


H,6.4; 


N,6.9%. 



50 

Example 20 

9.10-Dthydro-5-methoxy-N-[2-methyM«[2'(1,2,3,4-tetrahydro>67>dimethoxy'2Hsoquinoflnyl)ethyl]phenylh^ 
oxo-4«acridinecarboxamide 

55 

The coupling of 9J0-dihydro-5-methoxy*9*oxo-4-acridlnecarboxylic acid (1.7g) with Intermediate 16(c) 
(l.7g) gave, after crystallisation from ethanol, the title compound (0.21 g), m.p. 200-201°. 
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Analysis Found : 


C,71.9; 


H.5.9; 


N,6.9; 


CasHssNaQsCO.SHzO) requires : 


C,71J5: 


H,8^; 





Example 21 

5-Fluoro-9JO-dihydro-N'[2'methyl-4-[2-(1.2.3.4-tetrahydro-67-dimethoxy'2'isoquind^^ 
4-acridinecarboxamide 

The coupling of 5-fluoro-9.10-dihydro-9-oxo-4-acridinecarboxyIic acid (1g) with Intermediate ie(c) 
(I.259) gave, after crystallisation from ethanol, the title compound (0.32g), m.p. 210°. 



Analysis Found : 


C,71.2; 


H,5.9i 


F.3.4: 


N.7.4: 


C34H32FN3O4(0.5 H2O) requires : 


C,71.1; 


H,5.8; 


F.3.3: 


N.7.3%. 



Example 22 

9jO-Dihydro-N42-methoxy-4-[3-(l.2,3.4'tetrahydro-67-dimethoxy-2Hsoquinolinyl)propoxy]phenyl)-5^ 
9-oxo-4-acridinecart)oxamide 

The coupling of 9,10'dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (0.7g) with Intermediate 8(a) (1g) 
gave, after crystallisation from acetonitrile. the title compound (0.83g), m.p. 183-184°. 



Analysis Found : 


C,70.2: 


H.6.1; 


N,6^; 


C36H37N3O6(0.5H2O) requires : 


C,70.1; 


H,6.2; 


N,6,8%. 



Example 23 

N-[2'Ethoxy-4-[3-(1.2.3,4-tetrahydro-67HJimethoxy-2-isoquinollnyl)propyllphenyll-9J0-dlhydro«5'^ 
oxO'4>acridinecart)oxamide 

The coupling of 9,10-dihydro-5-m6thoxy-9*oxo-4-acridinecdrboxylic acid (0.65g) with Intermediate 16(b) 
(0.6g) gave, after crystallisation from isopropanol/acetonitrile (9:1), the title compound (0.22g). m.p. 198P. 



Analysis Found : 


C,71.1; 


H,6.4: 


N.6.9: 


CszHaaNsOG requires: 


0,71.5; 


H,6.3: 


N.6.8%. 



Example 24 

N-[2-Methoxy-4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino] propoxylphenyl]-5-fluoro-9,10-dihdro-9-oxo- 
4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1g) and 1 -hydroxybenzotriazole 
(0.5g) in DMF (30 ml) was stirred at room temperature for 10 min. Intermediate 22(b) (1.2g) in DMF (15 ml) 
was then added, followed by dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at room 
temperature for 16 h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution and extracted with dichloromethane. The combined, dried organic extracts were evap- 
orated and the residue was purified by column chromatography eluting with dichloromethane- metharu)! 
(97:3). The solid was recrystallised from isopropanot to give the title compound (0.68g). M.p. 108P. 
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Analysis Found : 


C66.4: 


H5.5; 


F3.0; 


N7.0: 


C34H34FN30&(H20) Requires : 


C 66.11; 


H5.8; 


F3.1; 


N 6.8%. 



Example 25 

N>[2'Methyl-4-[3-[[(3>4-dimethoxyphenyi)methyl]methylaminolpropoxyl phenylhMluoro-Q.IO-dihydro-g-oxo- 
4'acridinecarboxanrtide 

w 

A mixture of 5-fluoro*9,10<lihydro«9«oxo-4-acridinecarboxylic acid (1g) and l-hydroxybenzotriazoie 
(0.47g) in DMF (30 ml) was stirred at room temperature for 10 min. Intermediate 22(a) (1.2g) in DMF (15 ml) 
was then added, followed by dicyclohexylcarbodlimide (0.7g) and the mixture was stirred at room 
temperature for 16 h and then filtered. The filtrate was concentrated in vacuo > treated with dilute sodium 
IS hydroxide solution and extracted with dichloromethane. The combined* dried organic extracts were evap- 
orated and the residue was purified by column chromatography eiuting with dichloromethane- methanol 
(98:2). The solid was then recrystallised from Isopropanol to give the title compound (0.86g). M.p. 130°. 



Analysis Found : 


ce 


9.93: 


H5.89: 


F3.2: 


N7.3: 


CdiHa^FNaO^ Requires : 


ce 


9.97: 


H 5-87: 


F3.2; 


N 7.2%. 



Example 26 

25 

N-[2"Methoxy-4-[3-I[(3.4-dlmethoxyphenyl)methyllmethylamlnolpropoxyl phenyll-9,10-dihydro-5-methoxy-9- 
oxo-^acrldlnecarboxamlde 

A mixture of 9,10-dihydro-5-melhoxy-9-oxo-4-acridinecarboxylic acid (1g) and 1-hydroxybenzotriazole 
30 (0.62g) in DMF (30ml) was stirred at room temperature for 10 min. Intermediate 22(b) (1g) in DMF (20 ml) 
was then added followed by dicyclohexylcarbodlimide (0.82g) and the mixture was stirred at room 
temperature for 16 h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution and extracted with methylene chloride. The combined* dried organic extracts were 
evaporated and the residue was purified by column chromatography on silica gel, eiuting with 
35 dichtoromethane/methanol (97:3). After crystallization from isopropanol, the title compound was obtained as 
a solid (0.4g). M.p. ^AeP. 



Analysis Found : 


C68.4: 


H5.9; 


N6.7; 


CasHa/NaOz Requires : 


C68.7; 


H6.1; 


N6.9%. 



in the same way, the following compounds were prepared: 
Example 27 

45 

N-t2-Methyl-4-[3-tK3.4'dimethoxyphenyl)methyllmethylamino]propoxyl phenyl]-9.10-dihydro-5«methyl-9-oxo- 
4-acridlnecarboxamlde 

The coupling of 9.10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid (lg) with Intermediate 22(a) 
50 (1.23g) gave, after crystallization from Isopropanol, the title compound as a solid (1.2g). M.p. 146°. 



Analysis Found : 


C 72.5; 


H6.5; 


N7,1; 


CasHsTNaOs Requires : 


C 72.6; 


H6.4; 


N 7,2%. 



55 

Example 28 
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N-[2«Methyl-4-[3*[[(3,4Kjimethoxyphenyl)fnethyl]methylaminolpropoxyl 



phenyl]-9.1 0-dihydro-9-oxo-4- 



acridinecarboxamide 

The coupling of 9,10-dlhydro-9-oxo-4-acridlnecarboxyllc acid (0.9g) with Intermediate 22(a) (1.2g) gave, 
after crystallization from isopropanol, the title compound as a solid (1.3g). M.p. 145-150°. 
NMR includes d 2.2 and 2.3 (2s,2x3H,N-CH3 and CHa-Ar). 3.4(s,2H,CH2-Ar). 3.7(s.6H,OCH3), 6.&€.5(m,13H. 
aromatics). 

Example 29 

N-[2«Methyl'4-[2-[[(3,4-dimethoxyphenyi)methyllm8thylamlnolethoxy] phenyll-9,10-dlhydro-5-methQxy-9-oxo 
-4-acridtnecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid (1.2g) with Intermediate 22(d) 
(1.12g) gave, after crystallization from ethanol, the title compound as a solid (0«6g). tA,p, 178-179^. 



Analysis Found : 


C70.1; 


H6.1; 


N7.1; 


CaAHasNaOs Requires: 


C 70.2: 


H6.1; 


N 7^%. 



Example 30 

N-[2*Ethyl-4'[3-[[(3.4<limethoxyphenylImethyllmethylaminol propoxylphenyll-5"fluoro-9,10-dihydro-9-oxo-4- 
acridinecarboxamide 

The coupling of 5-fluoro-9,10>dihydro>9*oxo*4-achdine carboxylic acid (1g) with Intermediate 22(c) (1.2g) 
gave, after crystallization from isopropanol, the title compound as a solid (0.95g). M.p. 146°. 



Analysis Found : 


C 70.3: 


H6.1: 


F3.2; 


N7.0: 


CasHaeFNaOs Requires: 


C 70.3: 


H6.1; 


F3.1: 


N 7.0%, 



Example 31 

N-[2-Methoxy-4-[3-[[(3,4-dimethoxyphenyl)methyl]methylaminol propoxylphenyll-9.10-dihydro-S*methyl«9* 
oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyI-9-oxo-4-acrid(ne carboxylic acid (0.8g) with Intermediate 22(b) 
(1.14g) gave, after crystallization from isopropanol, the title compound as a solid {0,4g). M.p. 156-157°. 



Analysis Found : 
CasHa7NaO( Requires : 



C 70.6: H 6.3; N 7,15; 
C 70.6; H 6.3; N 7.05%. 



Example 32 

N'[2-Methyl-4-[2-[[(3,4-dimethoxyphenyl)methylImethylaminolethyll phenyll-5-fluoro-9,10-dihydro*9*oxO'4- 
acridinecarboxamide 



The coupling of 5-fluoro-9.10-dihydro-9-oxo^acridlne carboxylic acid (0.&2g) with Intermediate 27(a) 
(1.07g) gave, after crystallization from ethanol, the title compound as a yellow solid (0.21 g). M.p, 125^. 
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Analysis Found : 


C 68.3; 


H5.8; 


F3.3: 


N7.2; 


C33H32FN30f (1.5 H2O) Requires : 


C68.3; 


H6.1; 


F3.3; 


N 7.2%. 



Example 33 

N-[2'Methyl'4^2-[[(3,4-dlmethoxyphenyi)methyllmethylamino] ethyllphenyl]-9.10-dihydro-5>methyl'9-oxo-4- 
acridinecarboxamide 

The coupling of 9.10-dihydro-5-melhyl-9-oxo-4«acridlne carboxylic acid (O.Sg) with Intermediate 27(a) 
(1g) gave, after crystallization from ethanol, the title compound as a yellow solid (0.45g). r^.p. 160-161°. 



Analysis Found : 


C73.4; 


H6.3: 


N7.5; 


Cs^HssNsO^ (0.5 H2O) Requires : 


C73.1; 


H6.5: 


N 7.5%. 



Example 34 

N-t2-Methoxy-4-[2-[[(3,4-dimethoxyphenyl)methyl]methylamino] ethyl]phenyl]-5-fluoro-9.10-dihydro-9-oxo-4- 
acridinecarboxamide 

The coupling of 6-fluoro-9,10*dlhydro-9-oxo-4'acfidinecarboxylic acid (Ig) with Intermediate 27(b) (1.3g) 
gave, after crystallization from ethanol. the title compound as a solid (0.55g). M.p. 161-162°. 



Analysis Fbund : 


C09.3i 


HS.8: 


N7.5; 


CsaHasFNaO^ Requires : 


C69.6; 


HS.6: 


N7.4% 



Example 35 

N'[2^Methyl^4'[3^[(3,4'dimethoxyphenyl)methyllmethylamlno] propyl]phenylh9>10-dihydrO'5-methoxy-9-oxo- 
4>acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid {0.69g) with Intermediate 27(c) 
(0.85g) gave, after crystallization from isopropanol, the title compound as a solid (0.1 85g). M.p. 154°. 



Analysis Found : 


C 72.65; 


H6.4; 


N7.0; 


CdsHsrNdOs Requires : 


C 72.5; 


H6.4; 


N 7.25%. 



Example 36 

N-[2-Methyl'4-[3-[[(3.4-dlmethQxyphenyl)methyllmethylamlno] propyl]phenyll-5'fluoro'9.10'dihydro^xo-4- 
acridinecarboxamide 

The coupling of 5-fluoro-9,10^lhydro-9-oxo*4-acridlne carboxylic acid (O.Sg) with Intermediate 27(c) 
(0.59g) gave, after crystallization from isopropanol, the title compound as a solid (0.26 g). M.p. 132°. 



Analysis Found : 


C71.9; 


H6.0; 


F3.3; 


N7.3; 


Ca4Ha4FN304 Requires : 


C71.9; 


H6.0; 


F3.3; 


N 7.45%. 



Example 37 
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N*[2'Methoxy-4-[3-[t(3,4-dimethoxyphenyl)methyilmethylamino] propyilphenytl'9.10-dlhydro-5-methoxy'9- 



oxo«4*acridinecarboxamide 



The coupling of 9,10-dihydro-5-melhoxy-9-oxo-4-acridine carboxylic acid (0.43g) and Intermediate 30 
(0.5g) gave, after crystallization from isopropanol, the title compound as a solid (0.1 6g). M.p. 105°. 



Analysis Found : 


C 70.6; 


H6.3; 


N6.9; 


CssHazNaO^ Requires: 


C 70.6; 


H6.3: 


N 7.0%. 



10 

Example 38 

N't2'Methoxy'4'[3'[[(3^4'dimethoxyphenyl)methyl]methylamino] propyllphenylh5-fluoro-9.10'dihydro-9-oxo- 
15 4*acridinecarboxamtde 

The coupling of 5-nuoro-9.10-dihydro-9-oxo-4-acridlne carboxylic acid (0.4g) with Intermediate 30 (0.5g) 
gave, after crystallization from ethanol/cyctohexane, the title compound as a solid (0^ g). m.p. 170-190°. 



20 


Analysis Found : 


C67.7; 


H5.7; 


N6.6; 




C34H34FNa05,H20 Requires : 


C67.9; 


H6,0; 


N7.0%. 



25 Example 39 

N-[4-[4'[[(3.4-Dimethoxyphenyl)methyllmethylaminolbutyl]phenyll-5-fluoro-9,10-dlhydro-9-oxo-4- 

acridinecarboxamide 

30 A mixture of 5-fluoro-9,10-dihydro-9*oxo-4-acridinecarboxylic acid (0.42 g) and l-hydroxybenzotriazole 
(0.27 g) in DMF (30 ml) was stinted at room temperature for 10 min. Intermediate 33(a) (0.55g) in DMF (30 
ml) was then added, followed by dicyclohexylcarbodiimide (0.34 g), and the mixture was stirred at room 
temperature for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution, and extracted with dichloromethane. The combined, dried, organic extracts were 

35 evaporated to leave an oil which was purified by column chromatography eluting with 
dichloromethane/methanol (95:5) to give an oil which was crystallised from ethanol and filtered off to give 
the title compound {0.32g), MP : 131°. 



40 



Analysis Found : 
C34H34FN304 Requires : 



C.71.4;H,5.9;N.7.3; 
C,71.9;H,6.0;N.7.4%, 



45 



Example 40 

N-[4-[2-[[(3,4-Dimethoxyphenyl)methyl]methylaminolethyl]phenyl]'9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecarboxamide 



A mixture of 9,1(Hjihydro-5-methoxy-9-oxo-4-acridlnecarboxytic acid (0.8 g) and l-hydroxybenzotriazole 
so (0.41 g) in DMF (50 ml) was stirred at room temperature for 10 min. Intermediate 33(b) (0.9g) in DMF (30 
ml) was then added, followed by dicyclohexylcarbodiimide (0.62 g), and the mixture was stirred at room 
temperature for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution, and extracted with dichloromethane. The combined, dried, organic extracts were 
evaporated to leave an oil which was purified by column chromatography eluting with 
55 dichloromethane/methanol (95:5) to give a solid. This was crystallised from isopropanol and filtered off to 
give the title compound (0.31 g), MP: 172^. 
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Analysis Found : 
CasHadNaOs Requires : 



CJ1.3:H.6.0;N,7.35: 
C.71,8;H,6.0;N,7.6%. 



Example 41 

N>[4-[4-[[(3,4'Dimethoxyphenyi)methyl]methylamino]butyl]phenylh9J0HJiliydro-9^ 

10 A mixture of 9,10-dihydro-9-oxo-4-acridlnecarboxylic acid (4 g) and 1 -hydroxy benzotrlazole (2.83 g) in 
DMF (50 ml) was stirred at room temperature for 10 min. Intermediate 33(a) (6.5g) in DMF (100 ml) was 
then added, followed by dicyclohexyicarbodiimlde (3.45 g). and the mixture was stirred at room temperature 
for 16h and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium hydroxide 
solution, and extracted with dichloromethane. The combined, dried, organic extracts were evaporated to 

16 leave an oil which was purified by column chromatography eluting with dichloromethane/methanol (95:5) to 
give a solid. This was crystallised from methanol and then filtered off to give the title compound (3.2 g). MP 
:14ff». 



20 



Analysis Found : 
C34Ha5N304 Requires: 



C,74.3;H,6.5:N.7.7; 
C.74.3;H,6.4;N,7.6%. 



25 



30 



36 



Example 42 

N'[4-[2-t[(3,4-Dimethoxyphenyl)methyl]methyl]aminQlethyllphenyl]-9,10-dihydro-9-oxo-4- 
acridlnecarboxamide 

A mixture of 9,10-dihydro-9-oxo-4-acridin6carboxylic acid (0.8 g) and 1-hydroxybenzotriazole (0.56 g) in 
DMF (50 ml) was stirred at room temperature for 10 min. Intenmediate 33(b) (1g) in DMF (10 ml) was then 
added followed by dicyclohexylcarbodiimide (0.7 g). The mixture was stirred at room temperature for 16 h 
and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium hydroxide solution and 
extracted with dichloromethane. The combined, dried organic extracts were evaporated to leave an oil which 
was purified by column chromatography eluting with dichloromethane/methanol (9:1) to give a solid. This 
solid was crystallised from acetonitrile and filtered off to give the title compound (0.35 g), MP : 172°. 



Analysis Found : 
Ca2HaiNa04 Requires : 



C.73.6:H.6.0;N.a0: 
C.73.7;N.6.0:N.8.1%. 



The following compounds were prepared in a similar manner to Examples 39 to 42 : 
Example 43 

45 N-[4-[[3-[[(3.4'Dimethoxyphenyl)methyllmethylaminolpropyl]thio] pheny 11-9,1 0-dihydr0'9-oxo>4>acridin- 
ecarboxamide 

The coupling of 9,10*dihydro-9*oxo-4-acridinecarboxylic acid (0.8g) with Intermediate 38(d) (1.16g) 
gave, after crystallisation from ethanol. the title compound (0.28g), MP : 14QP. 

50 



Analysis Found : 


C.6 


9.7;H.5.7:N.7.5; 


CaaHaaNaOiS Requires : 


C,6 


9.8;H,5.9;N,7.4 %. 



55 



Example 44 

N'[4>[2'[(Rienylmethyl)methylaminolethoxylphenyll-9.10^ihydro>9*oxo«4'acridinecarboxamid 
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The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic add (1 g) with Intennediate 36{c) (1g) gave, 
after crystallisation from ethanol, the title compound (0.8g). MP : 173°. 



Analysis Found : 
C3oH27N303 Requires : 



C.75.5;H.5.6;N.8.8: 
C.75.45:H,57;N.a8 %. 



Example 45 

N-[4-[3-(t2-(3.4-Dlmethoxyphenyl)ethyl]methylaminolpropoxylphenyl]'9.1(H3lhydro*9*oxo«4- 
acridlnecart>oxamlde 

The coupling of 9,10-dihydro-9-oxo-4-acridlnecarboxyllc acid (1 g) with Intermediate 38(a) (1.44 g) gave, 
after crystallisation from ethanol , the title compound (0.82 g). MP : 140<^. 



Analysis Found : 
CaiHdsNaOs Requires : 



C.71.7;H,6.3;N.7.4: 
C,72.2;H.6.2:N,7.4 %. 



Example 46 

N«|4'[3-[[(3.4-Dimethoxyphenyl)methyllmethylamlno]propoxylphenyl]-9,10-dihydro-5-methoxy-9-oxo-4- 
acridinecart)oxamide 

The coupling of 9.10-djhydro-5-methoxy-9-oxo-4-acrldinecarboxyIic acid (2g) with Intermediate 38(c) 
{2.4g) gave, after crystallisation from Isopropanol. the title compound (1.2g), MP : 180°. 



Analysis Found : 


0.70.1: 


H.e.l; 


N.7.2: 


CaiHssNaOb requires : 


C.70.2: 


H.6.1; 


N.7.2%. 



Example 47 

N»[4»[2'K2-(4-Methoxyphenyl)ethyllmethylamlnolethoxy]phenyl^9J0<lihydro>9>oxo«4'ac^ 

The coupling of 9,10-dihydro-9-oxo-4-acridlnecarboxylic acid (0.8 g) with Intermediate 36(e) (0.9g) gave, 
after crystallisation from ethanol. the title compound (0.7g),MP : 165P. 



Analysis Found : 
CasHaiNaO* Requires : 



C73.6;H.6.0;N,aO; 
C73.7;H.6.0;N,8,1%. 



Example 48 

N'[4-[3'I[2'(4-Methoxyphenyl)ethyllmethylamino]propoxy]phenyl]-9,10-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9.10-dihydro-9*oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 36(b) (0.94 g) 
gave, after crystattisation from ethanol, the title compound (0.9 g). MP : 160^. 



Analysis Found : 
CasHaaNaO* Requires: 



C,73.9;H,6.2;N,7.8; 
C,74.0:H.6.2:N,7.8 %. 
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Example 49 

N-[4-I2'[[(4'Methoxyphenyl)mothyllm9thy(amlno]ethoxy]phenylh9JMih 

The coupling of 9.10-dihydro-9-oxa4-acridtnecarboxylic acid (0.6 g) with Intermediate 36(f) (0.72 g) 
gave, after crystallisation from methanol, the title compound (0.18 g), MP : 146^. 



Analysis Found : 
CdihbdNsOi Requires : 



C.73.5;H,5.8;N,8.1; 
C.73.35;H,5.8;N,8.3 %. 



Example 50 

N-[4-[2-[[(4-Methylphenyl)methyl]methylamino]ethoxy)phenyl]-9.10-dihydro*9-oxo-4-acridlnecarboxamlde 

The coupling of 9.10-dihydro-9-oxo-4-acridinecdrboxyIic acid (0.7 g) with Intermediate 36(g) (0.78 g) 
gave, after crystallisation from isopropanol. the title compound (0.23 g), MP : 168P. 



Analysis Found : 
C3iH29N303 Requires: 



C.75.3;H.6.0:N.8.1: 
C.75.7;H.5.95;N.8.55 %. 



Example 51 

N'[4'[2'[[(3,4-Dimethoxyphenyl)methyl]methylaminolethoxy]phenyll-9,ia<Jlhydro-9-oxo-4- 

acridinecarboxamide 

The coupling of 9,10<lihydro*9*oxo-4-acridinecarboxylic acid (1 g) with Intermediate 36(b) (1.25 g) gave, 
after crystallisation from ethanol. the title compound (1.39 g), MP : 140^. 



Analysis Found : 
C32H3iN305 Requires : 



C.71.7;H,6.2:N7.7; 
C,71.5;H,5.8:N7.8%. 



Example 52 

N'[4-[2-[[(4-(Methylthlo)phenyl]methyl]methylamlnolethoxy]phenyll-9J0-dlhydro-9-oxo-4- 
acrldlnecarboxamlde 

The coupling of 9,10-dlhydro-9-oxo-4-acndinecarboxylic acid (0.6 g) with Intermediate 36(h) (1 g) gave, 
after crystallisation from ethanol, the title compound (0.75 g). MP : 150^. 



Analysis Found : 
Requires : 



C.71 .1;H.5.6:N7.9;S,5.8; Cai H29N303S 
C.71.1:H.5.6:N.aO;S.6.1 %. 



Example 53 

N'[4«I2'I[(3«4-Dimethoxyphenyl)methyl]methylaminolethoxy]phenyl]-9,10«dihydrO'2*(methylthlo)-9>oxO'4- 
acridinecarboxamide 



The coupling of Intermediate 39 (0.7 g) with Intermediate 36(b) (0.81 g) gave, after crystallisation from 
ethanol. the title compound (0.45 g). MP : 170°. 
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Analysis Found : 
Requires : 



C.68.1 :H,5.65;N,7.0;S,5.4; 633 H33 N3O5 S 
C,67.9;H,5.7;N,7-2;S,5,5%. 



Example 54 

N'[4*I2^[(3,4-Dlmethoxyphenyl)methyilmethylamlno]ethoxylphenylh9,10-dihydro^^ 
acridlnecarboxamide 

The coupling of 9»lO-dihydro-7-(methyUhio)-9-oxo-4-acrjdinecarboxylic acid (0.7 g) with Intermediate 36- 
(b) (0.81g) gave, after crystallisation from acetonitrile, the title compound (0.14g), MP : 160^. 



Analysis Found : 
Requires : 



C,67.8;H.5.8:N.7.1;S.5.4; C33H33N305S 
C,67.9;H,5.7;N,7.2;S,5.5 %. 



Example 55 

N-[4-[24[2-(3,40lmethoxyphenyl)ethyl]methylaminoIethoxy]phenyll-9.10-dihydro-2-(methylthiQ)-^ 
acridlnecarboxamide 

The coupling of Intermediate 39 (0.8g) with Intennediate 36(a) (0.93 g) gave, after crystallisation from 
ethanol the title compound (0.46g), MP : 150°. 



Analysis Found : 
Requires : 



C,68.0;H,5.8;N,7.0:S,5.1 ; €34 H35 N3O5 S 
C,68.3;H,5.9;N,7.0;S,5.4 %. 



Example 56 

N-[4-[2>[[2-(3.4-Dlmethoxyph9nyl)ethyl]methylamino]ethoxy)phenyl]-9.10-dlhydro>10'methyl«9>ox^^ 
acridlnecarboxamide 

The coupling of 9.10-dihydro-l0-methyl-9^xo-4-acridinecarboxy!ic acid (0.72g) with Intermediate 36(a) 
(0.9g) gave, after crystallisation from isopropanol, the title compound (0.8g), MP : 139°. 



Analysis Found : 


C.72.25; 


H.6.2; 


N.7.4: 


CsiHasNsOs Requires : 


C.722: 


H,6.2; 


N,7.4%. 



Example 57 

N44-[2-[[(3.4-Dimethoxyphenyl)methyllmethylamino]ethoxy]phenylh9,10'dihydrO'5-methoxy-9-oxo-4- 
acridinecart?oxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo*acridlnecarboxylic acid (0.8 g) with Intermediate 36(b) 
(0.94 g) gave, after crystallisation from ethanol, the title compound (0.25 g). MP : 184°. 



Analysis Found : 

C3 3 Ha 3 N3 Oe Requires : 



C.69.9:H,6.0:N7.4: 
C,69.8;H,5.9;N,7.4 %. 



Example 58 
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N'[4-[2-[[2-(3.4'Dimethoxyphenyi)9thyllmethylaminolethoxy]phenylh9J(^^^ 
acridinecarboxamide 

The coupling of 9.10-dihydro»5-methoxy9-oxo-4-8cndinecarboxylic acid (0.8 g) with Intermediate 36(a) 
(0.98 g) gave, after crystallisation from ethanol the title compound (0.25 g). MP : 190°. 



Analysis Found : 
Ca^HasNaOg Requires: 



C.70.0:H,6.1;N,7.3; 
C.70.2;H,6.1;N.7«2%. 



Example 59 

N-[4-[3'[[(3.4'Dimethoxyphenyl)methyl]methytamino]propoxylphenyih9,10<llhydro-9-oxo>4' 
acridinecarboxamide 

The coupling of 9.10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with Intermediate 38(c) (1.4g) gave, 
after crystallisation from ethanol. the title compound (0.8g), Mp : 130^. IR includes signals at 1650 (CONH), 
1620 (CO) and 3350cm-' (NH). 

Example 60 

N-[4-(3-[t(3.4"Dimethoxyphenyl)methyl]methylamino]propoxylphenyl]-S-tluoro«9,10-dihydrO'9-oxo-4- 
acridinecarboxamide 

The coupling of 5-fluoro-9,10-dlhydro-9-oxo-4-acridinecarboxyllc acid (0.8 g) with Intermediate 38(c) (1g) 
gave, after crystallisation from ethanol. the title compound (0.52g). MP : 15tf*. 



Analysis Found : 


C.6 


9.6;H.5.7;F.3.25;N.7.3; Cjj Hj2 FN3O5 


Requires : 


C.6 


9.e:H.5.7:F.3.3:N.7.4 %. 



Example 61 

N*{4-[2-[[2'(3.4'Dimethoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9J0-dihydro-9-^xo-4'acridlnecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.76 g) with Intermediate 33(e) (1g) gave, 
after crystallisation from acetonitrile. the title compound (0.7g), MP : 180^. 



Analysis Found : 
CssHdaNaO* Requires : 



C.73.5;H,6.1;N,7,9; 
C,74.0:H.6.2:N.7.8 %. 



Example 62 

N*I4'[4-[[[4'(Methylthio)phenyl]methyl]methyiamino]butyllphenyll-9.10-dihydro-9-oxo-4'acridinecarboxa^ 

The coupling of 9.10-dihydro-9-oxo-4-acridin6carboxyiic acid (0.8 g) with Intermediate 33(|) (1 g) gave, 
after crystallisation from acetonitrile, the title compound (0.64g), MP : 135°. 



Analysis Found : 


C.73.7;H.6.2:N.7.9;S,5.7: CaaHaaNaOzS 


Requires : 


C,74.0:H.6.2:N.7.8;S.6.0 %. 



Example 63 



57 



EP 0 494 623 A1 



N-[4-t4-K(4"Fluorophenyl)methyllmethylaminolbutyllphenylh9JO-dihydro^^^ 

The coupling of 9,10-dihydro-9-oxo-4*acridinecarboxylfc add (0.7 g) with Intermediate 33(i) (0.86 g) 
gave, after crystallisation from acetonitrile, the title compound (0.43 g), tAP : 1S1<*. 



Analysis Found : 
Requires : 



C.75.9;H.6.0:F.3.7:N.6.26: C32H3oFN302 
C75.7;H,5.9;F,3.7;N.8.3 %. 



Example 64 

N'[4'[3-t[(4-Methoxyphenyl)methyilmethylaminolprQpyllphenyl]-9,1Q'dlhydro-9-oxo-4-acrldinecart>oxamide 

The coupling of 9J0-dihydro-9-oxo-4-acridinecarboxylic acid (0.72 g) with Intermediate 33(g) (0.85 g) 
gave, after crystallisation from Isopropanol, the title compound (0.64 g), MP : 155^. 



Analysis Found : 
CdsHaiNaOa Requires : 



C.76.2;H.6.1;N.7.9; 
C,76.0;H,6.2;N,8.3%. 



Example 65 

N«[4-[4*[[2-(4-MethQxyphenyl)ethyllmethylaminoIbutynphenyll-9J0'dihydrO'9-oxo-4-acrldinecarbox^ 

The coupling of 9,10-dihydro*9*oxo*4-acrldin6carboxylic acid (0.8 g) with Intenmediate 33(h) (1 g) gave, 
after crystallisation from acetonitrile. the title compound (0.53 g), MP : 143^. 



Analysis Found : 
CaiHasNaOa Requires: 



C76.4:H.6.6;N7.8; 
C.76.5;H.6.6;N,7.9 %. 



Example 66 

N-[4-[3-I[2-(3,4-Dimethoxyphenyl)ethyl]methylaminolpropyllphenylh9,10*dihydro-9-oxo-4- 
acridinecarboxamide 

The coupling of 9.10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 33(d) (1 g) gave, 
after trituration with ether, the title compound (0.88 g), MP : 114°. 



Analysis Found : 
CsAl-lasNaOi Requires: 



C.74.2:H.6.35;N.7.55; 
C,74.3:H,6.4;N.7.6 %. 



Example 67 

N*t4>[4*I[2'(3.4>Dimethoxyphenyl)ethyl]methylaminQlbutyllphenylh9,10<lihydro->9<>xo 

The coupling of 9,10-dihydro*9*oxo-4-acridinecarboxylic acid (0.72 g) with Intermediate 33(c) (1 g) gave, 
after crystallisation from acetonitrile, the title compound (0.12 g). MP : 120°. 



Analysis Found : 
CasHa/NaO* Requires : 



C,74.2;H,6.5;N,7.6; 
C74.6:H.6.6:N.7.45 %. 
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Example 68 

N-{4-[2-t[2'(4>Methoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9JChdihydro-9oxo-4^^ 

The coupling of 9.10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 33(k) (0.95 g) 
gave, after crystallisation from acetonitrile, the title compound (0.4 g), MP : 179°. 



Analysis Found : 
C32H3iN303 Requires : 



C.76.0;H.6.1;N.8.1; 
C,76.0;H,6.2;N.8.3 %. 



Example 69 

N*[4'[3'[[(3>4'Dimethoxyphenyl)methyllmethylaminolpropyllphenyll'9,10-dihydro-9-oxo-4- 
acrldlnecarboxamide 

The coupling of 9.10-dihydro-9-oxo^acridinecarboxyllc acid (0.8 g) with Intermediate 33(0 (1 9) gave, 
after crystallisation from acetonitrile, the title compound (1 g), MP : 112°. 



Analysis Found : 
C33H33N304 Requires : 



0,74.1 ;H,6.2;N.7.7; 
C,74,0;H.6.2;N7.8%. 



Example 70 

N*l4'[5-[[(3,4-Dimethoxyphenyl)methyllmethylamino]phenyl]phenyl]-9.10-dihydro«9->oxQ-4* 
acridinecarboxamlde 

The coupling of 9.10*dihydro*9^xo-4-acridinecartx)xylic add (0.8 g) with Intermediate 33(1) (1.15 g) 
gave, after trituration with ether, the title compound (0.41 g), MP : 110°. 



Analysis Found : 
C35H37N304 Requires 



C.74.3;H.6.6;N.7.4: 
C,74.6;H,6.6:N,7.45 %. 



Example 71 

N»[4-[4-[[2-(3.4-Dlmethoxyphenyl)ethyl]methylamino]butyllphenyl]'9,10>dlhydrO'7-methoxy-9-oxo-4- 
acridinecarboxamide 

The coupling of 9,10-dlhydro-7-methoxy-9-oxo^acridinecarboxylic acid (1 g) with Intermediate 33(c) 
(1.3 g) gave, after crystallisation from ethanol, the title compound (0.85 g), MP : 155^. 



Analysis Found : 

C36H39N305 Requires: 



C72.7:H.6.9;N.7.05; 
C.72.8;H,6,6;N.7.1 %. 



Example 72 

N-[4-[4-[[(3,4-Dimethoxyphenyl)methyllmethylaminolbutyllphenyll'9,10-dihydro-5-methoxy-9-oxO'4- 
acridinecarboxamide 



The coupling of 9.10-dlhydro-5-methoxy-9-oxo-4-acridlnecarboxylic add (0.8 g) with Intermediate 33(a) 
(0.98 g) gave, after crystallisation from Isopropanol, the title compound (0.12 g), MP : 157°. 
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Analysis Found : 
CssHajNaOs Requires : 



C.7l.9;H,6.4:N7.2: 
C,72.5;H.6.4;N.7^5 %. 



Example 73 

N-[4-[3-[[(3.4-Dimethoxyphenyl)methylImethylaminQ]propyl]phenyl|-5-fluorQ-9.10-d 
acridinecarboxamide 



The coupling of 5-fiuoro-9,10*dihydro-9-oxo*4-acridinecarboxyllc acid (0.72 g) with Intermediate 33(f) 
(0.9g) gave, after crystallisation from ethanol, the title compound (0.89 g). MP : 158?. 



Analysis Found : 
Requires : 



C,71.9:H,6.l:F,3.25;rM,7.7; C33H32FN304 
C,71.65;H.5,8;F.3.4;N,7.6 %. 



Example 74 

N-[4-[2-[[(3.4-Dimethoxyphenyl)methylImethylamino]ethyl]phenyl]-5-fluoro-9,10-dihydfo-9-oxO'4- 
acridinecarboxamide 

The coupling of 5-fluoro-9,10*dihydro-9-oxO"4*acridinecarboxylic acid (1g) with Intermediate 33(b) (1.2 
g) gave, after crystallisation from ethanol, the title compound (0.78 g), MP : 175?. 



Analysis Found : 
(0.5 H2O) Requires : 



C,69.9;H.S.5;F.3.1 ;N,7.45; €32 Hdo FN3O4 
C,70.1 ;H,5.7:F,3.5:N,7.65%. 



Example 75 

N-[4-I4^[(3,4-Dimethoxyphenyl)methyl]methylaminolbutyllphenyll^,10<llhydro-5-nltrO'9-ox<^ 
acridinecarboxamide 

The coupling of 9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxyllc acid (0.6g) with Intermediate 33(a) (0.7 
g) gave, after crystallisation from acetonitrite, the title compound (0.35 g), MP : 174^. 



Analysis Found : 
C3iH34N40G Requires: 



C.68.6:H.5.7:N.9.5: 
C,68.7:H,5.8:N,9.4 %. 



Example 76 

N-t4-[2-tt(3.4-Dlmethoxyphenyl)methyl]methylamlnolethyllphenyll'9JOHilhydro-5-nltro-9-oxo-4- 
acrldinecarboxamide 

The coupling of 9»10-dihydro-5-nitro-9<ixo*4*acridinecarboxylic acid (0.8 g) with Intermediate 33(b) (0.63 
g) gave, after crystaHisatlon from isopropanol, the title compound (0.45 g), MP : 197°. 



Analysis Found : 
C32H3oN4 0s Requires : 



C.67.4:H,5.3;N,9.7; 
C,67.8:H,5.3;N,9.9 %. 



Example 77 
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N-[4'[5-[[(3>Dimethoxyphenyl)methyl]methylaminolpentyllphenylh5-fluoro-9J0 
acridinecarboxamide 

The coupling of 5-fluoro^,10-dlhydro-9-oxo-4-acridinecarbaxylic acid (0.8 g) with Intermediate 33(1) (1 
g) gave, after crystallisation from acetonltnle, the title compound (0.29 g); MP : 130°. 



Analysis Found : 
Requires : 



C.71.9;H.6.2;F.3.2;N.7.1; C35 HacFNaO* 
C.72.3;H.6.2;F.3.3;N,7.2 %. 



Example 78 

N't4-t4-[t2-(4-Methoxyphenyl)ethyl)methyiamino]butyllphenylh9J0-^ihydro-5-methoxy'9^ 
acridinecarboxamide 

The coupling of 9.10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 33(h) 
(0.93 g) gave, after trituration with ether, the title compound (0.31 g), MP : 182<*. 



Analysis Found : 
C35H37N304 Requires : 



C.74.2;H.8.6:N.7.8: 
C74.6;H.e.6;N.7.5 %. 



Example 79 

N'[4-[2-[[2-(3,4-Dimethoxyphenyl)ethyllmethylamlno]ethyl]phenyl]-^,10-dihydro-5-methoxy-9K>^^ 
acridinecarboxamide 

The coupling of 9,10*dihydro-5-methoxy-9-oxo-4-8cridinecarboxylic acid (0.8 g) with Intermediate 33(e) 
(0.94 g) gave, after crystallisation from isopropanol, the title compound (0.17 g), MP : 179^. 



Analysis Found : 
C34H3&H30s Requires : 



C.72.3;H,6.0;N,7.8; 
C.72.2:H.6.2;N.7.4 %, 



Example 80 

N-[4-[4-[[2-(3,4-Dimethoxyphenyl)ethyl]methylamino]butyllphenyl]-9,10*dihydrO'5'methoxy«9'OXO*4' 
acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 g) with Intermediate 33(c) 
(1 g) gave, after crystallisation from isopropanol, the title compound (0.12 g), MP : 170^. IB gave signals at 
1645 (CONH), 1620 (CO) and 3300cm-^ (NH). 

Example 81 

N-[4>[3'[[(3,4>Dimethoxyphenyl)methyllmethylamino]propyl]phenyl]-9,10-dihydro«5«nitro-^ 
acridinecarboxamide 

The coupling of 9,10-dihydro-5-nltro-9-oxo-4-acrldinecarboxyllc acid (0.8 g) with Intermediate 33(f) (0.88 
g) gave, after crystallisation from isopropanol, the title compound (0.29 g), MP : 192°. 



Analysis Found : 
CsaHaaNiOs Requires: 



C,67.8;H.5.6;N.9.4: 
C.68.3:H.5.6:N,9.65 %. 
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Example 82 

N-[Ma-[[(3.4-Dimethoxyphenyl)methylImethylamino]propyl]phenyll-9,10^ 
acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridlnecarboxylic acid (0.8 g) with Intermediate 33(f) 
(0.93 g) gave, after crystallisation from ethanol. the title compound (0.27 g), MP : 180^. 



Analysis Found : 
CaiHasNaOs Requires: 



C,72.0;H,e.l;N,7.8; 
a72.2:H,6.2;N,7.4 %. 



Example 83 

N'[4'[2«[(Phenylmethyl)ethylamino]ethoxylphenyl>9,10<ilhydrO'9*oxo^acrldinecarboxamlde 

The coupling of 9J0-dihydro-9-oxo-4-acridlnecarboxylic acid (0.8 g) with Intermediate 36(i) (0.9 g) gave, 
after crystallisation from ethanol, the title compound (0.34 g). MP : 157^. 



Analysis Found : 

C3iH29N303 Requires : 



C,75.3;H,5.9;N.8.4; 

C,75.7;H.5.9:N.8.5 %. 



Example 84 

N-[4'I4>[[(3«4«Dimethoxyphenyl)methyl]methylamino]butyl]phenyl]-9,10-dihydro-10-methyl-9-oxo-4- 
acridinecarboxamide 

The coupling of 9*10<lihydro-10*methyl-9-oxo-4-acridinecarfooxylic acid (0.8 g) with Intermediate 33(a) 
(1.04 g) gave» after crystallisation from isopropanot, the title compound (0.65 g). MP : 142^* IR gave signals 
at 1675 (CONH), 1610 (CO) and 3250cm-^ (NH). 

Example 85 

N'[4>[2«[[(3.4-Dimethoxyphenyl)methyl]methylamlnolethyllphenyll-9J0KiihydrO'10'methyl»9<>xo«4^ 
acridinecarboxamide 

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acrldinecarboxylic acid (0.87 g) with Intermediate 33(h) 
(1g) gave, after crystallisation from Isopropanol, the title compound (0.42 g), MP : 182°. 



Analysis Found : 
C3aHa3N304 Requires : 



C.73.5;H,6.1;N.7.8: 
C,74.0:H.6.2:N7.8 %. 



Example 86 

N-[4-[4-[[(3.4-Dimethoxyphenyl)methyllmethylamino]butylIphenylh9,10-^ihydro»7-methoxy-9«oxo-4^ 
acridinecarboxamide 



The coupling of 9.10-dihydro-7-methoxy-9-oxo-4-acridinecarboxylic add (0.8g) with Intermediate 33(a) 
(0.97g) gave, after crystallisation from isopropanol, the title compound (0.1 7g), MP : 172°. 
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Analysis Found : 


C.71.5: 


H.6.4: 


N.6.9: 


CssHa^NsOs. O.SKbO Requires : 


C.71.4; 


H,6*5| 


N,7.1%. 



Example 87 

N-[4-[[2-[[(3.4-Dimethoxyphenyl)methyl]methylamino]ethyllthiol pheny 11-9,1 0*dihydro-9-oxo-4-acricli- 

necartfflxamlde 

Tile coupling of 9J0-djhydro-9-oxo-4-acridinecarboxylic acid (0.7g) with Intermediate 36(d) (1g) gave, 
after crystailisatton from isopropanol, the title compound (0.26g), MP : 113°« 



Analysis Fbund : 


C.69.3: 


H.5.5; 


N.7.4: 


S.5.8; 


C32H3iN30«S Requires : 


C.69.4: 


H,5.6; 


N.7.6: 


S.5.8%. 



Example 88 

N*[4-[[3[[(3,4-Dimethoxyphenyl)methyl]methylamino]propyl)thio] phenyl]-9.l0-dihydro-5-methy(-9-oxo-4-ac- 
ridinecarboxamlde 

The coupling of 9,10*dihydro-5*methyl-9'Oxo-4-acridin6carboxylic acid (0.8g) with Intermediate 38(d) 
(1.09g) gave, after crystallisation from ethanol, the title compound (SOmg). MP : 158°. 



Analysis Found : 


0,69.4; 


H,5.9; 


N.6.9: 


S,5.6; 


Ca^HssNaOiS, 0.5 H2O Requires : 


0.69.1; 


H.6.1; 


N,7.1: 


S.5.4%. 



Example 89 

N-[4-[[3-[[(3,4-Dlmethoxyphenyl)methyllmethylam}noIpropyl]thio] phenylh9,10'dihydro>5'methoxy-9K)xo^ 
acrldlnecarboxamlde 

The coupling of 9,lO*dihydro*5»methoxy-9*oxo-4-acridinecarboxylic acid (1g) with Intermediate 38(d) 
(1.28g) gave, after crystallisation from acetonitrile. the title compound (0.37g), MP : 184^186°. 



Analysis Found : 


C.68.1; 


H.5.9; 


N,6.8: 


S,5.2; 


Os^HasNsOsS Requires : 


0.68.3; 


H,5.9; 


N.7.0; 


S.5.4%. 



Example 90 

N-[4-Ct3-[[(3,4-Dimethoxyphenyl)methyl]methylaminolpropyllthio] phenyl]-9,1(Kilhydro-5-fluoro-9-oxo-4-ac- 
ridinecarboxamide 

The coupling of 9.10<lihydro-5-f(uoro-9-oxo*acridinecarboxylic acid (0.9g) with Intermediate 38(d) (l.lg) 
gave, after crystallisation from isopropanol, the title compound (O.Sg), MP : 120-130°. 



Analysis Found : 


C.66,6; 


H.S.B; 


F,3.1; 


N.6.9; 


S,5.3; 


C33H32FN3O4S,0.5 H2O Requires 


: C.66.6: 


H.5.6; 


F.3.2; 


N.7.1; 


S,5.4%. 



Example 91 
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N-[4'[2-I[(3>4*Dimethoxyphenyl)methyl|melhylaminolethyllphenyl]-9J0<lihydrO'S*met 
acridlnecarboxamide 

The coupling of 9,lO*dihydro-5-m0thylthio-9-oxo-4-acridinecarboxync acid (0.7g) with Intermediate 33(b) 
(0.74g) gave, after crystallisation from elhanol. the title compound (0.3g), tAP : 190°. 



Analysis Found : 


C,68,6; 


H.6.1; 


N.7.2: 


CasHasNaOAS, 0.5 H2O Requires : 


C»68,7: 


H,5.9; 


N,7.3%. 



Example 92 

N-14'[2-[[(3«4-Dimethoxyphenyl)methyl]methylaminolethyllphenyl]-9,10-dlhydro«5-methyl-9-oxo-4- 
acridinecarboxamide 

The coupling of 9,10*dihydro-5-methyl*9*oxo-4-acridinecarboxylic acid (1*27g) with Intenmediate 33(b) 
(1.5g) gave, after crystallisation from isopropanol/diisopropylether. the title compound (0.3g). MP : 119°. 



Analysis Found : 


C.73.5; 


H,6,2; 


N,7.6: 


Ca 3 H3 3 Ns O4 Requires : 


C.74.0; 


H,6,2; 


N,7.8%. 



Example 93 

N'[4'[3-I[(3.4-Dimethoxyphenyl)methyl]methylaminolpropoxy]phenylh9,10-dlhydro-5-methyl>9-oxo-4- 
acridlnecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-8cridinecarboxylic acid (1g) with Intermediate 38(c) 
(1.3g) gave, after crystallisation from ispropanol, the title compound (0.9g), MP : 160°. 



Analysis Found : 


C,72.3; 


H,6.3; 


N.7.5: 


CaiHasNaOs requires : 


C,72.2; 


H,6.3; 


N.7.5%. 



Example 94 

N-[4-[2'[[(3.4-Dimethoxyphenyl)methyllmethylamino]ethylamino] phenyl]-9,10-dihydro'&>methoxy-9-oxo-4- 

acrldinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (1.4g) with Intermediate 43 
(1 4g) gave after crystallisation from isopropanol, the title compound (0.2g), MP : 196°. 



Analysis Found : 


C,69.8; 


H,6.3; 


N.IO.O; 


C3aHa4N4 0s requires : 


0,69.9; 


H.6.1; 


N,9.9%. 



Example 95 

N'[4-[2-I[(3.4-Dimethoxyphenyl)methyllmethylamino]ethyt|phenyll'9,10-dihydro-5,8-dimethoxy>9-oxo-4' 
acridlnecarboxamide 

The coupling of 9,10-dihydro-5,8-dimelhoxy-9-oxo-4-acridinecarboxylic acid (0.8g) with Intermediate 33- 
(b) (0.67g) gave, after crystallisation from ethanol, the title compound (0.15g) MP : 196°. 
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Analysis Found : 


C.68.99; 


H,5.76; 


N.7.18; 


C34H35N3O6, 0.5 H20 Requires : 


0,69.13; 


H.6»14; 


N.7.11%. 



to 



Example 96 

N'[4-I2-[[(3.4-Dtmethoxyphenyl)methyl]methylaminolethyllphenyl]-9.10-dihyd 
acridinecarboxamlde 

The coupling of Intermediate 44 (I.49) with Intermediate 33(b) (l^g) gave, after crystallisation from 
ethanol, the title compound (0.25g), MP > 260^. 



16 



Analysis Found : 


C.70.09: 


H.6.35: 


N.7.01: 


C3«H3sN30e Requires 




H.6.06; 


N.7.22%. 



20 



25 



Example 97 

N-[4-[2-[[(3.4-Dimethoxyphenyl)methyl]methylaminolethyllphenyll-9J(Mihydro-6,7,8-trimethoxy-9-ox^ 
acridinecarboxamlde 

The coupling of Intermediate 45 (0.6g) with Intermediate 33(b) (0.6g) gave, after crystallisation from 
isopropanol, the title compound (0.4g), MP : 158?. 



30 



Analysis Found : 


0,68.69; 


H.6,32; 


N.6.40; 


C35H37N307 Requires : 


C»68.72; 


H,6.10; 


N,6.87%. 



35 



40 



Example 98 

N-[4-I3-U(3,4-Dimethoxyphenyl)methyl]amino]propoxy]phenylh9J(><iihydro«9«oxO'4'acridln 

A mixture of Intermediate 40 (0.5g) and 3.4-dimethoxybenzenemethanamine (0.5 g) was heated for 1 h 
at 140^. Water was then added and the mixture was extracted with dichloromethane. The dried organic 
phase was concentrated to give a solid which was purified by column chromatography eluting with 
dichloromethane/methanol (9:1). The resulting solid was crystallised from benzene to give the title com- 
pound (50 mg). MP : 138-139°. 



45 



Analysis Found : 

0a2H3i N3O5 (0.5 H2O) Requires : 



0.70.1:H.5.9:N.7.5: 
C70.3:H,5.9:N.7.7%. 



Example 99 

Oxalate of N-[4"[4-[[(3,4-Dimethoxyphenyl)methyllmethylamino] butyllphenyl>9>lOKlihydro'9-oxo-4-acridin- 
50 ecarboxamide 

A solution of Example 41 (0.55 g) and oxalic acid dihydrate (0.126 g) in ethanol (10 ml) was boiled for 2 
min. After cooling and scratching* crystallisation took place. The crystals were filtered off and dried to afford 
the title compound (0.55 g). MP : 155-160°. 

55 
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Analysis Found : 

C36H37N3Qa (0.5 H2O) Requires : 



C.66.3;H.5.9;N.6.3; 
C.66.6;H,5.9;N.6.4%. 



10 



Example 100 

Maleate of N-[4-[4-[[(3.4-dlmethoxyphenyi)methyl] methylamino]butyi]phenylh9,10-dihydrO'9-oxo-4-acridin> 
ecarboxamide 

A solution of Example 41 (0.55 g) and maleic acid (0.130 g) in ethanol (50 ml) was boiled for 2 min. 
After cooling and scratching, crystallisation took place. The crystals were filtered off and dried to afford the 
title compound (0.5 g). MP : 20^. 



75 



Analysis Found : 
Caal^ddNaOs Requires : 



C.68.2;H,5.9;N,6.2: 
C.68.5;H.5.9:N.6.3%. 



20 Example 101 

Hydrochloride of N-[4>[4-[[(3,4^imethoxyphenyl)methyl]methylamino] butyl]phenyl]-9.10-dihydro-9-oxo-4- 
acridinecarboxamide 

25 A hot solution of Example 41(0.55 g) in ethanol (50 ml) was treated with a slight excess of an ethereal 
solution of hydrochloric add. The solution was then concentrated to give a foam which was triturated with 
Isopropanol to afford the title compound (0.4 g) as crystals, MP : 165^. 



30 



Analysis Found : 
C34H36CIN30«. H2O Requires : 



C,67.6:H.6.3;N.7.0; 
C.67.5;H,6.4;N,7.0%. 



35 



Example 102 

L 4> lactate of N>[4>[4'[[(3,4'dimethoxyphenyl)methyl]methylaminol butyl]phenyl>9.1 0-dihydrO'9-oxO'4- 
acridinecarboxamide 



A solution of Example 41 (0.55 g) and L+ lactic acid (0.95 g) in isopropanol (30 ml) was boiled for 2 
40 min. After cooling and scratching, crystallisation took place. The crystals were filtered off and dried to afford 
the title compound (0.45 g), MP : 120^. 



45 



Analysis Found : 
C37H41N3O7 Requires : 



C.69.5:H,6.5:N.6.6: 
a69.4:H.6.6:N.6.5%. 



so 



Example 103 

Oxalate of N-[3-[3-[[(3,4-dimethoxyphenyl)methyl] methylamlnolpropyllphenyll-5-fluoro-9,10-dihydro-9-oxo- 

4-acridln6carboxamide 



A mixture of 5-fluoro-9,10*dihydro-9-oxo-4-acrtdinecarboxylic acid (1g) and 1-hydroxybenzotrtazole 
(0.63g) in DMF (30ml) was stirred at room temperature for 10 min. Intermediate 51 (1.23g) in DMF (3.9ml) 
ss was then added followed by dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at room tempera- 
ture for 16 hours and then filtered. The filtrate was concentrated in vacuo , treated with dilute sodium 
hydroxide solution and extracted with methylene chloride. The combined, dried, organic extracts were 
evaporated to leave an oil which, after purified by column chromatography on silica gel eluting with 
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methylene chloride/lmethanol (99:1). led to the title compound (l.lg), m.p. 12&>. 



Analysis Found : 


C.63.9; 


H,5.4: 


F,2.8; 


N.6.2: 


C33H32FiN30*.C2H20* (H2O) Requires : 


C.63.5; 


H,5.5; 


F,2.9; 


N.6.3% 



The following compounds were prepared in a simiiar manner to Example 103: 
Example 104 

N-[3-[3'[[(3,4-Dimethoxyphenyl)methyl]methylaminolpropoxy]phenyl]-9J()-dihydro-5-methoxy-9H) 
acridlnecarboxamtde 

The coupling of 9,10-dihydro*5*methoxy9oxo-4*acridinecarboxylic acid (l.5g) with Intermediate 48(b) 
(1.22g) gave, after crystallisation from isopropanol, the title compound (0.47g) as a solid, m.p. 124^. 



Analysis Found : 


C70.1: 


H,6.1; 


N.7.05: 


CaftHasNaO^ Requires: 


C.70.2: 


H,6.1; 


N,7.2% 



Example 105 

Oxalate of N-(3-[3-U(3,4-dimethoxyphenyl)methyl]methylamino]propyl] phenyl]«9,10-dihydro>5*methoxy«9'Ox 
o^acridinecart)oxamide 

The coupling of 9-10-dihydro-5-methoxy-9-oxo-4-acridine carboxyllc acid (1.26g) with Intermediate 51 
{1.23g) gave the title compound (1.13g), m.p. 112-1 14^. 



Analysis Found : 


C.65.2: 


H.6.2; 


N.6.2: 


C34H3sN305.C2H204 (0.5 H2O) Requires : 


C,85.0; 


H,5.8: 


N.6.3% 



Example 106 

Fumarate of N-[3-[2-[[(3,4-dimethoxyphenyl)methyilmethylamino] ethyilphenylh5-fluoro-9,10-dlhydro-9-oxo- 
4-acridinecarboxamide 

The coupling of 5-fluoro-9,lO-dihydro-9-oxo-4-acridinecarboxylic acid (0.34g) with Intermediate 48(a) 
(0.4g) gave the title compound (0.3g), m.p. 155°. 

Example 107 

Fumarate of N'[3«[2-[[(3>4-dimethoxyphenyl)methyl]methylamino] ethyl]phenylh9,10>dihydro-5-methoxy-9- 
oxo-4-acridinecarboxamide 

The coupling of 9,10*dihydro-5«methoxy-9-oxo*4-acridinecarboxylic acid (0.36g) with Intermediate 48(a) 
(0.4g) gave the title compound (0.i3g), m.p. 140^. 

Example 108 

N-I4>[4-[[(3,4'Dimethoxyphenyl)methyllmethylamino]butyll-2>methoxyphenyl-9.10-dihydro-5-methoxy-9-oxo- 
4"acridinecarboxamide 

The coupling of 9,10-dihydro-5*methoxy-9*oxo-4<acridinecarboxylic acid (0«38g) with Intermediate 55 
(0.5g) gave, after crystallisation from isopropanol, the title compound (0.36g) as a solid, MP : 114^115^. 
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Analysis Found : 


C.70.98; 


H.6.19; 


N.6.79; 


C36H39N3O6 


Requires : 


C,70.92; 


H,6.45: 


N.6.89%. 





Example 109 

9,10«Drhydfo-5-methoxy-9-^o-N-[4-[[2-(1,2,3,4-tetrahydro^,7«^imetl^ 
phenyiH^acridine'Carboxamide 

The coupling of 9,10-dihydro-5-nnethoxy-9-oxo-4-acridinecarboxytic acid (0.99g) witti Intermediate 59 
(1^9) gave, after crystallisation fronn acetonltrlle, the titie compound (1.3g), MP : 228 - 234°. 



Analysis Found : 


C»69.27; 


H.5.87: 


N.9.37; 


CsihbiNiOs, 0.5H2O Requires : 


C,69.48; 


H,6.00; 


N.9.50%. 



Example 110 

20 

N-[4-I2-K2>Dihydro-5,6Hjlmethoxy"1H-isoindd-2'yOethyllphenyl]-9.10-dihydro-5-methoxy'9-oxQ-4' 
acridinecarboxamide 

The coupling of 9.10-dihydro-5-methoxy-9-oxo-4-acridinecarboxyllc acid {O.549) with Intermediate 60 
25 (0.6g) gave after crystallisation from ethanol, the title compound (0.3g), MP : 215 - 225''. NMR includes 
signals at d 2.85(4H,s,N-(CH2)2-Ph);3.7(6H.s,2xOMe): 3.8(3H,s.OMe); 3.9(4H,s,2xN-CH2-Ph). 

Example 1 1 1 

30 9.10-DihydrO'5,8<limethoxy-N-[2-methoxy-4-[3-(1 ,2,3,4-tetrahydrO'6.7-dimethoxy-2-isoquinolinyl)propyll- 
phenyl]-9'OxO'4-acrldlnecarboxamTde 

The coupling of 9,10-dihydro-5,8-dimethoxy-9-oxo-4-acridinecarboxylic acid (0.7g) with Intermediate 16- 
(a) (0.83g) gave, after crystallisation from ethanol. the title compound (0.1 g), MP : 140". 

35 



Analysis Found : 


C.67.44; 


H.5.94: 


N,6.80; 


C37H39Na07, HzO Requires : 


C.67.77; 


H,6.30: 


N.6.40%. 



40 

Example 112 

9,10-Dlhydro-5'methoxy-N-[4-[2-(1 ,2,3,4-tetrahydro*6,7'dimethoxy-2-isoquinolinyl)'1*hydroxyethyllphenyl]-9- 
oxo-4-acr!dinecartK>xamide 

45 

The coupling of 9JO-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.49g) with Intermediate 63 
(0.5g) gave, after crystallisation from acetonltrlle, the title compound (0.8g), MP : 160-165^. 



Analysis Found : 


0,68.51; 


H.5.74; 


N.7.25; 


Ca^HaaNsOK. H2O Requires : 


0,68.33: 


H,5.90: 


N,7.09%. 



Example 113 

55 

9,10-Dihydro-5-methoxy-9-oxo«N-[4-[[[2-(1,2,3,4-tetrahydro>6.7*dimethoxy-2-isQquinolinyl)ethyl]- 
methylamlno]methyl]phenyl]-4-acridinecarboxamide 
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The coupling of 9,1(Hjihydro*5-methoxy9*oxo*4-acridin6Cdrboxylic acid (0.53g) Intermediate 67 (0.7g) 
gave, by precipitation from methylene chloride/diethyl ether, the title compound (0.5g), MP : 202°. 



Analysis Found : 


0,68.68; 


H,6.27; 


N,8.52: 


C3GH38N4O5. 1^5H20 Requires : 


C,68.71: 


H,6.48; 


N,6.90%. 



Example 114 

to 

N-[4-[[[2-[[(3.4-Dimethoxypheny))methyl]methylamino]ethyl] methylamino]methyl]phenyl]-9,10-dihydro-5- 
m6thoxy-9-oxo-4-acridinecart30xamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (l.lg) with Intermediate 70 
IS (1.43g) gave, after crystallisation from methanol, the title compound (0.75g) as yellow crystals. MP : 170°. 



Analysis Found : 


0,69.69; 


H,6.30: 


N,9.10: 


Cas Has Ni 05,0.5 H2O Requires : 


0,69.63; 


H,6.51: 


N,9.28%. 



20 

Example 115 

S*Fluoro>9.10'dihydro-N»[2>methoxy*4-[3-(1,2,3,4-tetrahydro-6,7<limethoxy-2-l8oquinolinyl)propyllphenyll-9^ 
2S oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9.10-dihydro-9-oxo-4-acridlnecarboxylic acid {0.5g) with Intermediate 16(a) 
(0.63g) gave, after crystallisation from ethanol, the title compound (0.3g). MP : 128°. NMR includes signals 
at d 3.6(3H.8.0Me); 3.8(6H.8,2xOMe); 9.15(1 H.s,NHCO); 11.35(1H,s.NH acridone). 

00 

Example 116 

N-[4-[[3-[{(3,4-Dimethoxyphenyl)methyl]methylamino]propyllthio] phenyll-9.10'dihydro-5-(methyithio)'9-oxo- 
4-acridinecarboxamlde 

35 

The coupling of 9,10-dihydro-5-methylthto-9-oxo-4-acridinecarboxylic acid (0.3g) with Intermediate 38(d) 
(0.36g) gave, after crystallisation from methanol, the title compound (0.1 3g), MP : 142°. NMR Includes 
signals at d 2.2(3H,s.SMe): 2.45(3H.s,NMe); 3.7(6H,s.2xOMe). 

40 Example 117 

N-[4'[3-[[(3.4-Dimethoxyphenyl)methyl]methylamino]propylh2*methoxyphenyl]-9.10-dihydro-5-methyl-9-oxo- 
4-acridinecarboxamide 

45 The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acrjdrnecarboxylic acid (0.75g) and Intermediate 30 (1g) 
gave, after crystallisation from methanol, the title compound (0.1 g), MP : 111°. NMR includes signals at d 
2.18(3H,s,N0H3); 2.55(3H,s,0Ha acridone); 3.42{2H.s»N-CH2-Ph); 3.9(9H.3s,3xOMe). 

Example 118 

60 

N>[2'Ethoxy>4'[3'(1,2.3.4-tetrahydro-6.7-dimethoxy-2-isoquinolinyl) propyllphenylh5*fluoro-9.10-dthydro-9- 

oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-d-oxo-4-acridinecarboxylic acid (1g) with Intermediate 16(b) 
55 (0.66g) gave, after crystallisation from acetonitrile, the title compound (0.4g), MP : 200°. NMR includes 
signals at d 1.4(2H.t,0H3-0H2); 3.7(6H,s,2xOMe). 

Example 119 
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N*|4*[4>[[(3,4-Dimetho)(yphenyl)methyllmethylamim>h2>butenyl]phenylh9,1M^ 



acridinecarboxamide 



The coupling of 9,10*dihydro-9*oxo-4-acridin6carboxylic acid (154mg) with Intermediate 72 (210mg) 
gave, after crystallisation from ethanoK the title compound (80mg), MP : 140°. 



Analysis Found : 


C74.17; 


H.6.08: 


N.7.61: 


C34H33N304 Requires : 


C.74.55; 


H»6.07; 


N.7.67%. 



Example 120 

N-[4-[3-[[(3.4-Dimethoxyphenyl)methyl]methylaminol-1-propenyll phenyl]«9,10'dihydro«5-methoxy*&>axo-4* 
acridinecarboxamide 

The coupling of 9J0-dihydro«5'methoxy-9-oxo-4-acridinecart)oxylic acid (0.95g) with Intermediate 74 
(l.lg) gave, after crystallisation from ethanol. the title compound (0.7g), MP : 200°. 



Analysis Found : 


C.72.46; 


H.6.04; 


N.7.61; 


C34H33N3O5 Requires : 


C.72.45; 


H,5,90; 


N.7.45%. 



Example 121 

5-Methoxy-9-oxO'N>[4*[2'(1,2,3,4-tetrahydro-6-methoxy-2-lsoquinolinyl)ethyilphenyl]-9,IO-dlhydr 
acridinecarboxamide 

The coupling of 9.10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.5g) with Intermediate 76 
(0.48g) gave, after crystallisation from pyridtne/Water. the title compound (0.4g). MP: 260^. 



Analysis Found : 
requires : 



C.74.29;H,6.06:N.a02; CsaHai N3O4 
C.74.28;H,5.86:N,7.87% 



Example 122 

5-Fluoro>9,lO-dihydro-9oxo-r^[3-[3-(1>2,3>tetrahydro>67KJImethoxy-2-isoqulnolinyl)propy 
acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro*9*oxo«4*acrldinecarboxylic acid (1g) with Intermediate 79 (l.3g) 
gave, after crystallisation from isopropanol, the title compound (0.25g), MP: 1289. 



Analysis Found : 
C34H32FN304(1.5H20) requires : 



C,6a84;H,5.67;F,3,01 ;N.6.88: 
C,6a90;H,5.95:F.3,20;N.7.09% 



Example 123 

9J0-Pihydro-5-methoxy-9-oxO'N-I3-[3-(1.2,3.4-tetrahydro'6J'dimethoxy-2Hsoquinolinyl)propyllphenyl^^^ 
acridinecarboxamide 

The coupling of 9.10-dihydro-5*methoxy-9-oxo-4-acridinecarboxyric acid (1.2g) with Intermediate 79 
(1.2g) gave, after crystallisation from isopropanol. the title compound (O.Sg), MP: 138-140^. 
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Analysis Found : 
C35H35NaQ5(H20) requires : 



a70.55;H,6«25;N.7.06; 
C.70.56;H,e^;N,7.05% 



Exampie 124 

N*[4-[3'[[(3,4>Dimethoxyplienyl)methyi]metliyiamino]'2'hydroxypropoxy] plienyi}-9,10*dihydro-5'metlioxy>9* 
oxcM^acridinecarboxamide 

The coupling of 9J0-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (1g) with Intermediate 81 (1.3g) 
gave, after crystallisation from isopropanol. the title compound (0.7g), MP: 175^. 



Analysis Found : 
requires : 



C.68.38:H.5.62:N,6.86: C34H35N3O7 
C,88.33;H,5.90:N7.03% 



Example 125 

9JO-Dihydro-5-methoxy-9-oxo-N-[4-[3-[[(3.4.5-trimethoxyphenyl)methyl]methylamino]pfopoxy]phenyl]-4- 
acridlnecarboxamide 

The coupling of 9.10*dihydro*5-methoxy-9-oxo-4-acridinecarboxyllc acid (1.5g) with Intermediate 83 
(1.3g) gave, after crystallisation from isopropanol, the title compound (1.3g), MP:186^. 



Analysis Found : 
requires : 



a68.82;H.6.08;N.6.83; CasHsTNaO; 
C,68.72;H.6.10;N.6.87% 



Example 126 

Fumarate of 5-fluoro-9.1(Mihydro«N'[2'methoxy'5-[2-(1 >2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolrnyl)ethylh 
phenylh9«oxo-4>acridinecarboxamide 

The coupling of 5*fluoro-9.10-dihydro-9'Oxo-4-acridlnecarboxylic acid (1g) with Intermediate 86 (1.2g) 
gave the title compound (0.5g), MP: 166-168^. 



Analysis Found : 
C38H36FN309(H20) roqulres : 



C,6378;H.5.15;N,6.10; 
C,63.76;H.5.35:N.5.87% 



Example 127 

9,10-Dihydro-9-oxo-N«[4-[3-(1,2»3,4-tetrahydro-2-lsoqulnolinyl)propoxy]phenylh4-acrldinecarboxamide 

The coupling of 9,10-dihydro-9-oxo^acridinecarboxylic acid (0.8g) with Intermediate 88 (0.9g) gave, 
after crystallisation from ethanol, the title compound (0.3g). MP: 182^. 



Analysis Found : 
C32H29N3O3(0.5H2O) requires : 



C,74.88;H.5,81;N,8.16; 
C,74.98;H,5.90:N,8.20% 



Example 128 
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9,10'Dihydro-5-methoxy-9s)xo-N-[4-[2-(1,2.3.4-tetrahydro-7-methoxy-2'isoquinoli 
acridinecarboxamide 

The coupling of 9.10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid {0.7g) witli Intormedlate 90 
{0.7g) gave, after crystallisation from Isopropanol, the title compound (0,65g), MP: 213-216°* 



Analysis Found : 

CaaHai NaOiiO.SHaO) requires : 



a73.27:H.5.94;N.7.a2; 
C.73,04:H,5.94;N,7.74% 



Example 129 

9,10-Dihydro-5-methoxy-9-oxo-N-[3-[2-(1^,3.4-tetrahydro-6.7«dimethoxy-2-isoquinolinyl)ethyl]phenyl]^^ 
acridinecarboxamide 

The coupling off 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.5g) with Intermediate 92 
{0.57g) gave, after crystallisation from isopropanol, the title compound (0.1 5g). MP: 152<*. 



Analysis Found : 
CaiHasNaOslCSHaO) requires : 



a71.33;H.5.77:NJ.16; 
C.71.30:H,5.98:N.7.33% 



Example 130 

5-FluorO'9JO-dihydro-9*oxo>N-I3-[2-(l«2,3,4-tetrahydro-67KJImethoxy-2^soquinollnyl)ethyllp^ 
acridinecarboxamide 



The coupling of 5-fluoro-9.10-dihydro-9-oxo-4-acridin6carboxylic acid (0.5g) with Intermediate 92 (O.S7g) 
gave, after crystallisation from isopropanol. the title compound (0.35g), MP: 178P. 



Analysis Found : 
C33H3oFN304(0.5H20) requires : 



C.70.80;H.5.36;F,3.34;N.Z34; 
C.70.70;H,5.57;F,3.38;N,7,49% 



Example 131 

Fumarate of N-[5-[2-[[(3,4'Dlmethoxyphenyl)methyllmethylamino] ethyl]-2-methoxyphenyl>5-fluoro-9,10- 
dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5*fluoro-9,10-dihydro-9-oxo-4-acridinecartK)xylic acid (O.Sg) with Intermediate 95 (1g) 
gave the title compound (O.Sg), MP: 140-142°. 



Analysis Found : 
C37H3gFN309(1.5H20) requires : 



C,62,4;H.5.1:N,5.8; 
C,62.35:H.5.5;N.5.9% 



Example 132 

9JO-Dihydro-5-methoxy-9-oxO'N-[4-[2-(1,2,3.4-tetrahydro-5,6-dimethoxy»2'isoqulnolinyl)ethyllphenylH- 
acridinecarboxamide 

The coupling of 9,10*dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.1 9g) with Intermediate 97 
(0.22g) gave, after crystallisation from pyridine/water. the title compound (0.32g). MP:235-237°. NMR 
includes signals at d 2.6-3.0 (8H.m,2x N-(CH2)2*Ar). 3.6 (2H.s.N-CH2-Ar). 3.75 (6H,bs.OCH3). 4 (dH,$.0CH3), 
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6.5-8.5 <12H,m.aromatics). 



Analysis Found : 
CaiHsoNaOs requires : 



C,72.38:H,5.80;N,7.41; 
C,72.45;H,5.90;N,7-45%. 



Example 133 

10 9JO'Dihydro-5'nr)ethoxy-9'Oxo-N'[4'[2-(1>2,3,4-tetrahydro-67.8-trlrnethoxy-2-lso 
acridinecarboxamide 

The coupling of 9,10-dlhydro-5-metlioxy-9-oxo-4-acridIn6carboxylic acid (0.26g) with Intermediate 99 
(0.3g) gave, after crystallisation from isopropanol, the title compound (0.3g), MP:222-226^. NMR includes 
16 signals at d 2.4-2.9 (8H,m.2x N-(CH2)2-Ar). 3.45 (2H.s,N-CH2-Ar). 3.7 (9H.bs.OCH3), 3.9 (3H,5,OCH3), 6.2- 
8.4 (11H,m.aromatics). 



Analysis Found : 


C,69.46: 


H.6.14: 


N,6.84: 


CasHasNaOG (0.5 H2O) requires: 


C,69.75; 


H,6.02: 


N,6.97%. 



Example 134 

25 5-Amtno-N-[4-[4-[[(3,4-dimethoxyphenyi)methyl]methylaminolbutyl] phenyl]-9.10-dihydro-9-oxo-4-acridine- 
carboxamide 

A suspension of Example 75 (0.1 5g) in ethanol (40ml) was hydrogenated at room temperature in 
presence of 10% palladium-on- carbon (70mg). After the hydrogen absorption was completed, the mixture 
30 was diluted with methylene chloride (50ml). The catalyst was filtered off and the solution concentrated in 
vacuo to give the title compound (85mg) as a yellow solid. MP : 250^. 



Analysis Found : 


C.72.38; 


H.6.69: 


N.9.06: 


C34H9«N4 04 Requires : 


C.72.31; 


H.6.42: 


N,9.92%. 



Example 135 

40 9. 1 0-Dihydro-5-methoxy"9>oxo*N«[4'[2"(1 .2>3,4>tetrahydro>6,7'dlmethoxy-2-lsoqulnollnyl)ethyllphenylH- 

acridinecarboxamide 

Dicyclohexylcarbodiimide (22.76g) in DMF (50ml) was added dropwise to a stirred mixture of 9,10- 
dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (28.9g) and 1-hydroxybenzotrlazole hydrate (1S*66g) in 

45 DMF (300ml) maintained at 0°, followed by Intermediate 101 (33.5g) in DMF (150ml). After 4 hours at 0^ 
and 2 days at room temperature, the mixture was filtered, the filtrate was concentrated in vacuo and the 
residue taken up in IN sodium hydroxide and extracted with dichloromethane. The organic layer was then 
washed with water, dried and evaporated to give a solid residue. This was dissolved in 500ml of boiling 
pyridine and the solution was clarified by filtration. The clear solution was diluted with 10ml of water and the 

so product crystallised on cooling to give the title compound (52.82g). M.p. : 215-225°. 

NMR includes d 2.60-2.95 (m,8H,CH2): 3.58 (s.2H,N-CH2-Ph); 3.72 (s,6H,0Me); 4.05 (s.3H.0Me acridone): 
6.78 (2s,2H,Anlsoqulnotine). 7.20-7.86 (m.8H.Ar.). 8.48 (t.2H.Hi and Hg acridone). 10.60 (s,1H.C0NH). 12.32 
(S.I H,NH acridone). 



Analysis found : 


C.72.07: 


H.5.96; 


N.7.35: 


CaiHasNsC^ requires : 


C,72.45; 


H,5.90; 


N.7.45%. 
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Exampie 136 

Maleate salt of 9 J 0-dihydro*5*methoxy-9-oxo»N-[4-[2'(1 ,2«3>4-tetrahydfO"67'dlmethoxy''2'isoquinolinyl)- 
ethyllphenyl]-4-acridinecarboxamide 

6 

Example 135 (lOOmg) was dissolved in 50ml of a mixture of dichloromethane and methanol (1:1) and 
maleic acid (22mg) was added. The mixture was boiled until a clear solution was obtained and the solution 
was evaporated in vacuo . The residue was taken up in hot methanol and cooled to give the title compound 
as yellow needles (90mg). MP.: 171 to 187<>. 
w In the same way the following salts of Example 135 were prepared: 



Fumarate : 


m.p. 


: 170-203°. 


Succinate : 


m.p.: 


135-143°. 


L( + ) Tartrate: 


m.p.: 


165-180°. 



Example 137 

20 Hydrochloride salt of 9.1 0'dlhydro-5-methoxy-9'OXO-N-[4-[2-(1 ,2,3>4-tetrahydro-67-dimethoxy-2- 

isoqulnolinyl)8thyl]phenyll-4-acridinecarboxamide 

Example 135 (lOOmg) was dissolved in a mixture of methanol and dichloromethane (4:1) and excess 
methanolic hydrogen chloride was added. The solvate was recovered which after addition of diethyl ether 
25 and filtration gave the title compound (ca. lOOmg). MP 225° (softens with progressive loss of solvent). 

Example 138 

In vitro cytotoxicity of MDR inhibitors in Chinese Hamster Ovary cells 

30 

The multidrug resistant Chinese Hamster Ovary (CHO) cell line CH'^CS was obtained from Dr V Ling, 
Princess Margaret Hospital. Toronto, Canada and maintained as anchorage-dependent monolayers in a- 
minimum essential medium supplemented with thymidine* adenosine. 10% fetal bovine serum, 2mM L- 
glutamine (Flow), 100 units/ml penicillin and lOOmg/ml streptomycin in a humidified atmosphere of 95% air 

35 and 5% carbon dioxide. Cells v^re passaged into culture flasks twice a week after dissociation with EDTA. 
CH^C5 cells were seeded at a density of 10^ celts/Well in microtitre plates. After 24 hours, the medium 
was removed and replaced by 0.1ml of fresh medium containing successive two-fold dilutions of MDR 
inhibitors. Each MDR inhibitor was assayed in duplicate in two-fold dilution from 1250 to 20nM. The last well 
of each column was utilised to verify the lack of toxicity at the top dose of the MDR inhibitor in the absence 

40 of doxorubicin. Other control conditions were assayed on each microtitre plate : cells atone (1 well), 
doxorubicin alone (7 wells), amiodarone (a range of two-fold dilutions starting at 5m M; two wells each). 
0.1ml of a lOmg/ml solution of doxorubicin was added. After 72 hours incubation cell viability was assessed 
by the reduction of 3-(4,5-dimethylthia20l-2-yl]-2,5-diphenyltetrazolium bromide (MTT; Sigma) to a dark blue 
f(»rmazan product. In particular, 20ml of a 5mg/ml solution of MTT prepared in phosphate buffered saline 

45 was added to each well. After 4 hours incubation at 37°, the medium was aspirated and replaced with 0.1ml 
dimethylsulphoxide. After vigorous shaking, the quantity of formazan product formed was assessed by its 
optteal density at 550nm. The absorbance is directly related to the number of surviving ceds in the wells. 

Cytotoxicity calculations were performed on the average of the two wells for each condition. The 
concentration of each MDR inhibitor giving a 50% reduction of the optical density relative to cells treated 

so with doxorubicin ak>ne was determined to give an ECso value. 

Results 

In the above test the compounds of the specific Examples hereinabove had ECso values in the range of 
55 0.018 to 0.72mM. Thus, for example, the compound off Example 1 had an ECso of 0.02mM. at least 100 
times more potent than prototype MDR inhibitors including amiodarone (ECso 3mM) and verapamil (3mM). 

Administration of the compound of Example 1 to mice orally produced no visible toxic effects at single 
doses up to 300mg/kg. 
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The following are examples of pharmaceutical compositions according to the invention* The term 'Active 
Ingredient' as used hereinafter means a compound of the Invention and may be for example the compound 
of Example 1 . 

5 Example A - Oral Tablet 





Per Tablet (mg) 


Active Ingredient 


50.0 


Microcrystalline Cellulose 


110.0 


Lactose 


67.5 


Sodium Starch Glycolate 


20.0 


Magnesium Stearate 


2.5 


Total 


250.0 



The drug is sieved through a 250mm sieve and then the five powders are intimately mixed In a blender 
and compressed on 3/8 inch standard concave punches in a tabletting machine. 

Example B - Oral Capsule 





Per Capsule (mg) 


Active Ingredient 


50.0 


Microcrystalline Cellulose 


66.5 


L^tose USP 


66.5 


Sodium Starch Glycolate 


15.0 


Magnesium Stearate 


2.0 


Total 


200.0 



The drug is sieved through a 250mm sieve and then the five powders are Intimately mixed in a blender 
and filled into No. 2 hard gelatin capsule shells on a capsule filling machine. 

35 

Example C - Injection for Intravenous Administration flOmp in lOmL) 



% w/w 



Active Ingredient 0. 1 

45 

Cancer chemotherapy agent as required 

Water for Injection to 1 00.0 

^ Dilute hydrochloric acid to pH 3.0 

The active ingredient (and cancer chemotherapy agent where appropriate) is dissolved with mixing in 
the Water For Injection, adding acid slowly until the pH is 3.0. The solution is sparged with nitrogen and 
filtratively sterilized through a sterilized filter of 0.22 micron pore size. Under aseptic conditions this sterile 
55 solution is placed into sterile ampoules and the ampoules flame sealed. 
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Example D - Oral Svrup 



% w/v 



Active Ingredient 2.0 

Cancer chemotherapy agent as required 

Dilute hydrochloric acid to pH 3.0 

Sobitol solution 60 v/v 

75 

Flavour as required 

Distilled water to 100 

20 The active ingredient (and cancer chemotherapy agent where appropriate) is dissolved in some of the 
water with stirring by adding gradually the hydrochloric acid until the pH is 3.0. The sorbitol solution, flavour 

and the rest of the water are added and the pH re-adJusted to 3.0. The syrup is clarified by filtration through 
suitable filter pads. 

25 Claims 

1. A compound of formula (I) 



30 



05 



40 




wherein R° represents a hydrogen or halogen atom, or a Ci-4alkyl, Ci-4alkoxy, Ci -^alkylthio, amino 
or nitro group; 

p represents 1; or when represents Ci-^alkoxy may also represent 2 or 3; 
45 represents a hydrogen or halogen atom, or a Ci -^alkyl. Ci -iaikoxy or Ci -^alkylthio group; 

represents a hydrogen atom or a Ci -4alkyl group; 
A represents an oxygen or a sulphur atom, a bond or a group (CH2)i NR^ (where 1 represents zero or 1 
and R^ represents a hydrogen atom or a methyl group); 

B represents a Ci -a alkylene chain optionally substituted by a hydroxyi group, except that the hydroxyl 
so group and moiety A cannot be attached to the same carbon atom when A represents an oxygen or 
sulphur atom or a group (GH2)iNR^, or when A represents a bond B may also represent a 
C2-4alkenylene chain: 

R3 represents a hydrogen atom or a Ci-4alkyl group; 
m represents 1 or 2; 

55 R^ represents a hydrogen or a halogen atom, or a Ci -4alkyl, Ci -4alkoxy or Ci -4alkytthio group; 
R^ represents a hydrogen atom or a Ci -4alkoxy group; 
R^ represents a hydrogen atom or a Ci -4 alky I or Ci-4alkoxy group; 

R' represents a hydrogen atom or R^ and R^ together form a group -(CH2)n-where n represents 1 or 2; 
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represents a hydrogen atonn or a Ci-ialkoxy group; 
the group 



r5 

B-CHf — N (CHj)™ _/~~y_R^ 



10 



is attached at the benzene ring 3 or 4 position relate to the carboxamide substituent. provided that 
when the group is attached at the benzene ring 3 position then must be attached at the benzene 
ring 6 position; 
IS and salts and solvates thereof. 

2. A compound according to Claim 1 in which BP represents a hydrogen or fluorine atom, or a 
Ci-4dlkoxy, Ci-4alkyl or Ci-4alkylthio group and R^ represents a hydrogen atom. 

20 3. A compound according to Claim 1 or Claim 2 in which an group is situated at the 5*position of the 
acridone molecule. 

4. A compound according to any preceding claim in which R^ represents a hydrogen atom. 

25 5. A compound according to any preceding claim in which R* and R^ each represent a Ci->4alkoxy group 
and R^ represents a hydrogen atom. 

6. A compound according to any preceding claim in which m represents 1 and R^ and R^ together form a 
group '{CHzh'- 



30 



35 



7* A compound of formula (la) 




40 fe2 UONh!_^/ \V_A— B-CHj 



(la) 



45 wherein represents a hydrogen or halogen atom, or a Ci-4alkyl, Ci-4alkoxy,Ci-4alkylthio or nitro 
group; 

R^ represents a hydrogen or halogen atom, or a Ci-4alkyl, Ci-4alkoxy or Ci-4alkytthio group; 
R^ represents a hydrogen atom or a d -4 alky I group; 
A represents an oxygen or a sulphur atom or a bond; 
50 B represents an unsubstituted Ci-4alkylene chain; 

R^ and R^ each independently represents a Ci-4alkoxy group; and physiologically acceptable salts 
and solvates thereof. 

8. A compound according to Claim 7 in which PP represents a hydrogen or fluorine atom or a Ci-4alkoxy 
55 or Ci -4 alky I group, R* and R^ each represent a hydrogen atom and R* and R^ each represent a 

Ci ^4alkoxy group. 

9. A compound according to Claim 8 in which the R^ group is situated at the 5-position of the acridone 
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molecule. 

10. A compound according to Claim 1 which is 9,10-dlhydro-5-methoxy-9-oxo-N-[4-[2-(1,2,3.4-tetrahydro- 
6.7-dimethoxy-2-isoquinollnyl)ethyl]phenyl]-4-acrldinecarboxamlde and physiologically acceptable salts 
and solvates thereof. 

11. A compound according to Claim 1 selected from: 
9J0KJihydro-5-methoxy-9-oxo-N-[4-[(3-(1,2,3,4-tetrahydro-67Kllmethoxy-2-isoquinorinyl)propy 

phenyl]-4-acridinecarboxamlde; 

5-fluoro-9J0-dihydro-8-oxo-N-[4-([3-(1.2.3.4-tetrahydro-67-dimethoxy-2-isoqulnolinyl)propylJthio^ 
phenylH-acridinecarboxamide: 

9.10-dihydro-5-methoxy-9-oxo-N-[4-[3-(1,2,3,4-t6trahydro-67KJimethoxy2-isoquinolinyl)propoxy]- 
ph6nyl]*4*acridinecarboxamide; 

9.10<lihydro-5-methyl-9K)xo-N-(4-[(3-(1^,3.4-tetrahydro-6,7<Jimethoxy-2-isoquinolinyl)propyl]thio> 
phenyl]-4-acridinecarboxamide; 

9,10-dihydro-5-methoxy-N-[2-methoxy-4-[3-(1.2,3,4-tetrahydro-6,7-dlmethoxy-2-isoqulnolinyl)propylh 
phenyl]-9-oxo-4-acridinecarboxamide: 

9,10-dihydro-N-[2-methoxy-4-[3-(1»2,3,4-telrahydro-6,7-dimethoxy-2-lsoquinolinyl)propyl]phenyl)-5- 

methyk9^xo*4'acridinecarboxamide: 

and physiologically acceptable salts and solvates thereof. 

12. A compound according to Claim 1 selected from : 
N*[4-[4-[[(3,4-dlmethoxyphenyl)methyl]melhylamino]butyl]phenyl]-9,10-dihydro-9-oxo-4- 
icridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyi]methylamino]6thyl]phenyl]-9,10<lihydro-9-oxo-4- 
acridlnecarboxamide; 

N-[4-[4-[[(3,4-dlmethoxyphenyl)methyl]methylamino]butyl]phenyl]-Wluoro-9JO-dihydro-9^ 
acridinecarboxamide; 

N-I4-[2-[[(3.4-dimelhoxyphenyl)methyl]methylamino]ethyl]phenyl]-9.1Mihydro-6-melhoxy-9^^ 
acridinecarboxamide: 

N-t4-(3-[I(3,4-dlmethoxyphenyl)methyl]methylamino]propylJphenyll-5-fluoro-9,10-dlhydro-9-oxo-4- 
icridinecarboxamide; 

N-[4-t2-U{3,4-dimelhoxyphenyl)methyllmethylaminoJethyl]phenylh5-fluoro-9.10-dihydro-9-oxo-4- 
icrldinecarboxamide; 

N-(4-[[3*[[(3,4<jimethoxyphenyl)methyl]methylamino]propyl]thio] phenylh9.10<lihydro-5-methoxy-9-oxo- 
4^acridinecarboxamide; 

N-(4-[[3-[[(3,4-dimelhoxyphenyl)m6thyl]methylamino]propyl]thto] phenyl]-9,10-dihydro-9-oxo-4-ac* 
ridinecarfooxamide; 

N-[4-[4-[[(3.4-dimethoxyphenyl)methyl]methylamino]butyl]phenylh9JO-dihydro-5-methoxy-9-oxo-^ 
acridinecarboxamide; 

N-[4-[3-[t2-{3.4-dimethoxyphenyl)ethyl]methylamino]propyl]phenyl]-9.10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methylamlnoIethoxy]phenylh9,10-dihydro-5-methoxy-9-oxo-4- 
icridlnecarboxamlde; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[3-{[(3,4-dlmethoxyphenyl)methyl]m6thylamino]propoxy]phenylh5-fluoro-9JOKJIhydro-9K>xo 

acridinecarboxamide; 

N-(4-[2-[[2-(3,4-dimethoxyphenyl)elhyl]methylamino]ethyl]phenyll-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-[6-[[(3,4-dimethoxyphenyl)methyl]methylamino]pentyl]phenyl]-5-fluoro-9,10-dihydro-9-oxo-4- 
icridinecarboxamide; 

N-[4-[3-([(3.4-dlmethoxyphenyl)methyl]m6thylamino]propyl]phenyl]-9,10-dihydro-9*oxo-4- 
icridinecarboxamide; 

N-[4-[2-[[(3»4*dimethoxyphenyi)methyl]methylamino]ethylamino] phenyl]-9,10-dihydro-5-methoxy'9-oxo- 
4^acridinecarboxamide; 

N-[4-[[3-[[(3.4-dlmethoxyphenyl)methyl]methylaminolpropyllthio] ph6nyl]-9,10*dihydro-5-fluoro-9-oxo-4- 
acridinecart}Oxamide; 
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N-[4-t2-[[{3,4-dlmethoxyphenyl)me%llmethylamlno]ethyl]phenyl]^J0^ 
acridinecarboxamlde; 

N-t4-[2-[[(3,4-dlmethoxyphenyl)methylImethylamino]ethyl]phenyl]-9J0-dihyd 
acridinecarboxamide; 

N-I4-[3-[I(3.4-dimetho><yphenyl)methyllmethylamino]propoxy)phenyl]-9J0-dih 
acridinecarboxamide; 

N-(4-[2-[[2*(3,4Hjim6thoxyphenyl)ethyl]methyIamino]6thyl]phenylh9,1 
acridinecarboxamide; 

N-[4-[4-[[2-(3.4-dirnethoxyphenyl)ethyl]m6thylarnino]butyl]phenyl]- 9,10-dihydro-9K)xo4-acridinecarbox- 

amide; 

N-[4-I24[2-(4-methoxyphenyl)ethyl]methylaminolelhyllphenylh9JOKlihydro-9-oxo-^ 
acridinecarboxamide: 

N-[4-[2-[[2-(3,4-dimothoxyphenyl)ethyl]methy!amlno]8lhoxy]phenyll-9J0-dihydro-2-(methyllhio)^^^^ 
acridinecarboxamide; 

N-[4-[3-[[2-(3,4-dimelhoxyplienyl)ethyl(methylamino]propoxylphenyl]-9,10-diliydro-9-oxo-4- 
acridinecarboxamide; 

N-[4-(2-[[2-(4-methoxyplienyl)ethyl]metliyiamino]ethoxy]phenyl-9.10-dihydro-9-oxo-4- 
acridinecarboxamlde; 

N-[4-[2-[[(3,4-dimethoxyplienyl)methyl]metiiylamino]6thoxy]ph6nyl]-9,10-dihydro-9-oxo-4- 
acridinecarboxamide; 

N-(4-(3-[[(3.4-dimethoxyphenyl)methyl]metliylamino]propoxy]phenylh9.10*dihydro-5-methoxy-9-oxo-4- 

acridinecarboxamide; 

N-[4-([2-[[(3,4<limethoxyphenyl)methyl]methylamlno]elhyl]lhiol phenyl]-9,10-dihydro-9-oxo-4-ac* 
ridinecarboxamide; 

and pliysiologically acceptable salts and solvates thereof. 
ia A compound according to any preceding claim for use in therapy. 

14. A compound according to any preceding claim for use in the treatment of a mammal which is suffering 
from cancer, to improve or Increase the efficacy of an antitumour drug, or increase or restore sensitivity 
of a tumour to an antitumour drug, or reverse or reduce resistance of a tumour to an antitumour drug. 

15. Use of a compound according to any of Claims I to 12 for the manufacture of a medicament for the 
treatment of a mammal suffering from cancer, to improve or Increase the efficacy of an antitumour 
drug, or Increase or restore sensitivity of a tumour to an antitumour drug, or reverse or reduce 
resistance of a tumour to an antitumour drug. 

16. A method of treatment of a mammal which is suffering from cancer, which method comprises 
administering to said mammal an effective amount of a compound according to any of Claims 1 to 12 
to improve or increase the efficacy of an antitumour drug, or increase or restore sensitivity of a tumour 
to an antitumour drug, or reverse or reduce resistance of a tumour to an antitumour drug. 

17. A pharmaceutical composition which comprises a compound according to any of Claims 1 to 12 
together with one or more physiologically acceptable canriers or excipients. 

18. A pharmaceutical composition which comprises an active amount of a compound according to any of 
Claims 1 to 12 for use in the treatment of a mammal which Is suffering from cancer, to Improve or 
increase the efficacy of an antitumour drug, or increase or restore sensitivity of a tumour to an 
antitumour drug, or reverse or reduce resistance of a tumour to an antitumour drug. 

19. A pharmaceutical composition according to Claim 17 or Claim 18 comprising a compound according to 
Claim 10. 

20. A pharmaceutical composition according to any of Claims 17 to 19 in a form suitable for oral, buccal, 
parenteral or rectal administration. 

21. A pharmaceutical composition according to any of Claims 17 to 20 in unit dosage form. 
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22. A product containing a compound according to any of Claims 1 to 12 and an antitumour drug as a 
combined preparation for simultaneous, separate or sequential use in treating cancer. 

23. A compound according to any of Claims 1 to 12 and an antitumour drug in the presence of eacf) other 
5 in the human or non-human animal body for use in treating cancer. 

24. Product or process according to any of Claims 14 to 23 (except Claim 17) wherein the antitumour drug 
is selected from Vinca alkaloids, anthracyclines. taxol and derivatives thereof, podophyllotoxins, 
mitoxantrone. actinomycin, colchicine, gramicidine D. amsacrine or any drug having cross-resistance 

10 with the above drugs characterised by the so^alled MDR phenotype. 

25. A process for the preparation of a compound according to Claim 1 which comprises: 

(A) reacting a compound of formula <il) 



20 




with a compound of formula (III) 



25 



30 




in the presence of a coupling reagent; or 
(B) reacting a compound of formula (IV) 

o 



40 



45 




(wherein Q represents a halogen atom) with a compound of formula (V) 



55 




or a salt thereof in the presence of an acid acceptor; with salt formation as an optional step subsequent 
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to process (A) or (B). 

26. Compounds according to any of Claims 1 to 12 substantially as iiereln described, 
s 27. Compositions according to any of Claims 17 to 21 substantially as iierein described. 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 



81 



European Patent PARTIAL EUROPEAN SEARCH REPORT AppiUsHos Nvnbcr 

Office which under Rule 45 of the European Patent Convention 

shall be considered, for the purposes of subsequent 

proceedings, as the European search report 92 \Q 0123 



DOCUMENTS CONSIDERED TO BE RELEVANT 





Citation of docamcnt with faidicatien, where ippropriste, 
»f relevant psssaces 


Relevant 
to daim 


CLASSmCATION OF IHE 
ArPUCATION0M.aS| 


A 


EP-A-0 098 098 (DEVELOPMENT FINANCE 
CORP. OF NEW ZEALAND) 
* Clatms * 


1,13-23 


C 07 D 219/06 
C 07 D 401/12 

f\ vX f\ OX/ *r J«/ 


A 


JOURNAL OF MEDICINAL CHEMISTRY, vol. 
31, no. 3, March 1988, pages 707-712, 
Washington, US; B.D. PALMER et aK- 

Chrcrnopbore requirements for in vivo 
antitumor activity among the general 
class of linear tricyclic carboxamldes" 
* The whole document * 


1,13-23 


A 61 K 31/47 


A 


JOURNAL OF MEDICINAL CHEMISTRY, vol. 
30, no, 4, April 1987, pages 658-663, 
Washington, US; W.A. DENNY et aK: 
"Potential antitumor agents. 49. 
5-Subst1tuted derivatives of 
N-[2-(D1methylam1no)ethyl]-9-aminoacr1d1 
ne-4-carboxamide with in vivo 


1,13-23 






solid-tumor activity" 
* The whole document * 




TECHNICAL IIELDS 
SeAilCHEO OM. OS) 








C 07 0 



INCOMPLETE SEARCH 



Tbf Search Divisloa cossidm Ibal ibe present Eanpeu pilcii applicajloa doet not coBply villi 

tbo provisloas of tbt Ewopeao Paicot Coavcntioo to such an eacnt that tt 1$ D«i posslUa to cany 

08t a seaaiogfal fcarcb loto tht state of the ait oo the tasit of ceae of the claims 

ClilBS Mucbetf conpfdcly : 

Claims searched Iftcomplcidy : 

Ctalos aot scucbotf : 

RaasoD f&r tha UmhatlaB of ihe search: 




Remark: Although claims 16,22,23 

are directed to a method of 
treatment of the human/animal 
body (Art. 52(4) EPC) the search 
has been carried out and based on 
the alleged effects of the 
compound/composition 



THE HAGUE 



IMt aff oapMloa •! Ite iMca 

05-03-1992 



HENRY J.C, 



CATCGORY OF OTED DOCUMENTS 



X : pankoUrijr rdevaai If lakeft aloae 
V : panicolarty tdevut tf comhlaed uttl 

iocamcot of the sam* caicgoiy 
A : teehMlogIca) backcrooni 
O : ooiI'IitIiico f Isdossrc 
P : btenacdiate docameol 



T : theory o? prladplc oadcriviog the lovcatloo 
E t earUcf paicot <o<amcni« bat pubUshad oot or 

aUcr tha fUlBg data 
D : docHncnt dted lo the appllealloB 
L * decniMst died for other rcuons 

A ; oenbcr of the sarat paicot family, cortespoBdJag 



